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Predictive factors of increased surgical drain output after thyroid
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Background: Thyroid lobectomy is one of the most common operations for thyroid lesions.
Life-threatening complications can occur; these include post-operative bleeding with airway compression
caused by hematoma. Given this risk, prophylactic drains are routinely used in our practice. The aim of this
study was to identify factors that influence the total drainage volume (TDV).

Methods: From 2016 to 2017, a total of 89 consecutive patients with thyroid lobectomy performed by
the same surgeon were included in the study. The demographic characteristics of the patients, TDV, fine
needle aspiration cytology, hospitalization day, operation time, thyroid gland size, and blood test results were
retrospectively recorded from the hospital database. Spearman’s rank correlation and multivariate regression
were used to analyze the association of factors with the TDV.

Results: The median TDV was 56 mL, and there was a positive correlation between age, weight, blood
sugar, gland size, hospitalization day, operation time, and TDV. Multivariate regression analysis revealed that
male sex (B=19.684; 95% CI, 7.998-31.371; P=0.001), higher blood sugar (B=0.173; 95% CI, 0.087-0.260;
P<0.001), and larger thyroid gland size (B=0.069; 95% CI, 0.008-0.130; P=0.027) were independent risk
factors for TDV.

Conclusions: The TDV primarily depends on male sex, larger thyroid gland, and higher blood sugar
level. Patients with these factors should undergo meticulous hemostasis and bleeding should be carefully

monitored in the perioperative period.
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Introduction As the thyroid gland is an organ with a high vascular

perfusion, second only to the adrenal glands, post-operative

Thyroid lobectomy is one of the most commonly performed bleeding is a major complication of thyroid surgery (1).

surgical interventions for thyroid lesions. This operation Currently, there is no consistent view of placing the drain

involves removing the half of the affected thyroid gland and after thyroidectomy. The purpose of having the drain is to

isa relatiVely safe Surgical procedure. The main indications create a negative pressure on the wound bed and Obliterating
for thyroidectomy are the presence of thyroid nodules, the dead space; by doing so, hope to prevent hematoma or
thyroid carcinoma, and multinodular goiters. seroma and shorten the hospital stay. Although one study
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Patients who received thyroid surgery
performed by the same surgeon
(n=124)

543

Exclusion:
« Total thyroidectomy (n=14)

Thyroid lobectomy
(n=104)

« Isthmusectomy (n=2)
» With neck dissection (n=4)

Exclusion:

Patients included in final study
(n=89)

Figure 1 Patient selection.

revealed suction drain may increase the amount of drainage
during the first 24-48 hours postoperatively (2).

In our practice, we use drains routinely in all
thyroidectomy patients. Some lobectomy procedures have a
very dry surgical dissection and may still develop significant
postoperative drainage. Compressive postoperative
cervical hematoma can be a life-threatening complication
from loss of airway. A significant number of patients
with a postoperative hematoma present >6 hours after
thyroidectomy (3).

The present study aims to evaluate the factors affecting
the post-operative drainage volume post thyroid lobectomy,
performed by the same surgeon.

Methods
Study participants

Between January 2016 and December 2017, a total of 124
consecutive patients who underwent thyroid surgery for
various indications, conducted by the same surgeon, were
selected for data analysis. Fourteen patients who underwent
a total thyroidectomy, 2 patients who underwent an
isthmusectomy, 4 patients who underwent neck dissection
in parallel to a thyroid lobectomy, and 15 patients who
received surgery without a drain (fibrin sealant was used
during the operation), were excluded from the study.
Finally, 89 patients were included in further analysis
(Figure I).

© Gland Surgery. All rights reserved.

» Without drainage tube (n=15)

Preoperative preparation

A complete exam of the head and neck, including an
evaluation of vocal cord mobility, documentation of the
size of the thyroid nodule, and fine needle aspiration were
performed. A computed tomography (CT) scan (plain or
contrast) of the neck was also carried out and evaluated.
Blood tests, such as complete blood count, electrolytes,
prothrombin time (PT)/activated partial thromboplastin
time (APTT), thyroid stimulating hormone (T'SH), and
free thyroxine (1T4) were routinely checked upon admission.

Data sources

The age, sex, height, weight, body mass index (BMI),
lobectomy side, gland size, operating time, daily drainage
volume, glucose level, fine-needle aspiration cytology
(FNAC), hospitalization day, and final pathological
diagnosis were recorded retrospectively from the hospital
database. The thyroid gland size was taken from the
pathology report, measured by the responsible pathologist.
The operating time was defined as the time from the first
incision to the final suture placement.

Technique

Thyroid lobectomy was performed by a uniform technique
of capsular dissection, using traditional unipolar and
bipolar cauterization; patients using energy device, such as
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Table 1 Patient characteristics in group

Table 2 Patient characteristics

Characteristics Number % Characteristics Median (range)
Gender Age (years) 53 (43-61.5)
Male 27 30.34 BMI (kg/m?) 24.69 (22.03-27.06)
Female 62 69.66 Hb (g/dL) 13.50 (12.90-14.55)
Side WBC (/uL) 6,650 (5,800~7,660)
Right 51 57.30 Neutrophil (/uL) 3,759.78 (3,311.47—4,676.45)
Left 38 42.70 TSH (ulU/mL) 1.47 (0.91-2.40)
Histopathology Free T4 (ng/dL) 1.20 (1.11-1.33)
Benign 70 78.65 Blood sugar (mg/dL) 101 [86-123]
Malignant 19 21.35 Thyroid gland size (cm®) 49.50 (25.99-97.38)
Lesion Total drainage volume (mL) 56 [40-70]
Tumor 45 50.56 Post-op hospital day 3
Goiter 44 49.44 Operation time (min) 122.0 (104.5-145.5)
FNAC group' BMI, body mass index; WBC, white blood cell; TSH, thyroid
stimulating hormone.
[+I¥ 32 45.07
1l 15 21.13
v 15 21.13 Package for the Social Sciences software program version
v . 0.86 22 for Windows. The results are shown as the medians
and quartiles. Mann-Whitney U, Kruskal-Wallis test, and
Vi 2 2.82 Spearman’s rank correlation were used for the statistical
Hospital day*® analyses, as appropriate. Univariate and multivariate
2 20 2047 analyses were used to identify independent risk factors. The
3 58 65.17 results were evaluated within a 95% confidence range, and a
P value <0.05 was considered to be significant.
4 10 11.24
5 1 1.12

.18 patients didn’t have the FNAC data; *, due to the similar
malignant rate between group | and group Il according to the
Bethesda system, these two groups were assembled together;
§, stands for post-operative hospitalization days. FNAC,
fine-needle aspiration cytology.

a LigaSure or Harmonic Scalpel were excluded from this
study. Closed suction drains were placed before wound
closing, and no fibrin sealant was used during the operation.
According to the protocols of our unit, all drains were
removed when the drainage volume was less than 15 mL in
24 hours.

Statistical analysis

Statistical analyses were performed using the IBM Statistical
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Results

A total of 89 patients who underwent thyroid lobectomy
were included in this study. No operation related
complications, such as wound infection, hematoma, vocal
palsy, or hypocalcemia, were noted. The demographic and
clinical characteristics are shown in Tables 1,2.

A Pearson correlation coefficient was computed in order
to assess the relationship between the variables and the total
drainage volume. There were several positive correlations
(Table 3). Overall, the positively correlated variables (P<0.01)
were age (r=0.287, n=89, P=0.006), weight (r=0.324, n=89,
P=0.002), blood glucose level (r=0.455, n=89, P<0.001),
thyroid gland size (r=0.282, n=89, P=0.007), hospitalized
day (r=0.714, n=89, P<0.001), operation time (r=0.441,
n=89, P<0.001). Also, the operation time showed positive
correlation to the hospital day (r=0.389, n=89, P<0.001).
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Table 3 Pearson correlation between total drainage volume and studied variables

545

Total drainage volume Age Weight Blood sugar Gland size  Hospital day  Operation time

Total drainage volume 1
Age 0.287* 1
Weight 0.324* 0.223* 1
Blood sugar 0.455* 0.284* 0.201 1
Gland size 0.282* -0.074 -0.036 0.192 1
Hospital day 0.714* 0.217* 0.106 0.259* 0.095 1
Operation time 0.441* 0.250* 0.133 0.114 0.215* 0.389**
*, correlation is significant at the 0.05 level (two-tailed); **, correlation is significant at the 0.01 level (two-tailed).
Table 4 Comparisons of right and left regarding the studied variables by the Mann-Whitney test
Variables Group Median (range) ] Sig. (two-tailed)
Total drainage volume (mL) R 56.00 (40.00-74.00) 880.00 0.460

L 54.50 (39.75-68.50)
Hospital day R 3[3-3] 880.50 0.388

L 3 (2.75-3)
Operation time (min) R 126.0 (108.0-148.0) 676.00 0.015

L 113.0 (92.5-136.0)
Gland size (cm®?) R 56.70 (29.00-108.00) 856.50 0.351

L 42.27 (24.53-96.22)

The Mann-Whitney test (Tables 4,5) indicated that
the operation time was longer for right-sided lobectomy
(median =126.0 min) than the left side (median =113.0 min)
(U=676.00, P=0.015). Moreover, the total drainage volume
was greater for men (median =64 mL) than women (median
=54 mL) (U=489.00, P=0.002), and the weight was increased
in men (median =72 kg) compared to women (median
=60 kg) (U=312.50, P<0.001). There was no significant
difference between the benign and malignant status, goiter
and tumor, and factors related to the sex or side, except for
those mentioned above.

The Kruskal-Wallis test (Table 6) was conducted to
examine the differences in total drainage volume, hospital
days, operation time, and gland size according to the fine
needle aspiration cytology groups. Although no significant
differences were found, it appears that the gland size became
smaller from group I+II to group VI of the Bethesda system
(P=0.047).

The Chi-square test (Table 7) disclosed that the
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percentage of malignancy was higher from the FNAC group
I+I1 to VI (’=15.591, df=4, P=0.004), which was compatible
with the Bethesda system [10] in terms of reporting thyroid
cytopathology.

Univariate analysis (7Tzble §) demonstrated the
relationship between the risk factors and the total drainage
volume. The following eight risk factors were significantly
related to the total drainage volume: male gender (=20.27,
P=0.003), age (B=0.648, P=0.005), height (B=0.866, P=0.02),
weight ($=0.868, P=0.001), BMI (B=2.108, P=0.027), free
T4 (p=44.20, P=0.012), blood sugar (p=0.217, P<0.001),
and gland size (B=0.102, P=0.005). The following factors
had no statistical significance: hemoglobin, white blood
cell (WBC) count, neutrophil count, TSH, FNAC groups,
sides, benign/malignant, and tumor/goiter.

Multivariate analysis (Table 8) was performed in order to
determine whether these parameters were independent risk
factors for the total drainage volume. Male sex (B=19.684;
95% CI, 7.998-31.371; P=0.001), higher blood sugar
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Table 5 Comparisons of male and female regarding the studied variables by the Mann-Whitney test

Variables Group Median (range) U Sig. (two-tailed)

Total drainage volume (mL) M 64 [54-104] 489.00 0.002
F 54 [35-65]

Hospital day M 3[3] 651.50 0.052
F 3[2-3]

Operation time (min) M 126.0 (106.0-145.0) 745.50 0.399
F 118.5 (100.5-146.3)

Gland size (cm®) M 42.00 (25.73-140.00) 807.50 0.792
F 52.32 (25.99-91.11)

Weight (kg) M 72 [65-82] 312.50 <0.001
F 60 (53.75-66)

BMI (kg/m?) M 25.28 (23.31-26.12) 727.50 0.328
F 24.28 (21.78-27.10)

Blood sugar (mg/dL) M 94.0 (87.0-116.0) 783.50 0.633
F 102.0 (85.5-125.5)

BMI, body mass index.

(B=0.173; 95% CI, 0.087-0.260; P<0.001), and larger
thyroid gland size ($=0.069; 95% CI, 0.008-0.130; P=0.027)
turned out to be independent risk factors for the total
drainage volume.

Discussion

As improvement of surgical technique, applying of topical
hemostatic agents, and introduce of novel energy device
such as LigaSure or Harmonic Scalpel, studies have
revealed that routine drainage is unnecessary after thyroid
surgeries (4). Indeed, previous studies have shown that
the use of drains lengthened the hospitalization and
suggested that drains should only be used in the presence
of extensive dead space (5). It has been reported that there
is no significant difference in the incidence of postoperative
hematoma or seroma in patients for whom postoperative
drains were or were not placed (6,7). In our practice, we
used cold instruments rather than surgical energy devices
during the operation and inserted drains on all of the
patients in the study. Therefore, we took the opportunity
to investigate which factors might have influenced the
drainage output.

The time of the day that the surgery ends has a
significant effect on the day-1 drainage volume. Hence,
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considering the variable completion time of the surgeries,
we substituted the total post-operative drainage volume
with the day-1 drainage volume. The total post-operative
drainage volume was regarded as the time the drainage tube
was inserted at the time of surgery until the time it was
removed. Since the drains were removed when there was
minimal output, the uncalculated volume of drainage fluid
was insignificant. The median total drainage volume was
56 mL (Table 2). If suction drain was not used, waiting
for the fluid to be absorbed by itself might cause some
discomfort to the patient.

Table 6 shows a reduction in gland size when moving
from Bethesda group I to Bethesda group VI (8). This could
be explained by the fact that the higher risk of malignancy
to group VI forced the patients to receive the operation
even when the lesion was still small; on the contrary,
patients with group I fine needle aspiration data might
choose to avoid surgery until the lesion is big enough to
cause symptoms or cosmetic concern.

Multivariate analysis showed that men had a higher
drainage volume than women; this is consistent with the
findings of Burkey et 4/l. (9), Promberger er al. (10), and
Calo er al. (11). Although the reasons for this difference
remain unknown, it may be that the male muscles are
stronger and their contractions, at awakening, provoke
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Table 6 Comparisons of FNAC groups regarding the studied variables by the Kruskal-Wallis test
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Variables Group Mean (SD) Chi-square P value
Total drainage volume (mL) 1+l 71.01 (39.81) 4.833 0.305
1] 55.87 (26.17)
\% 57.40 (26.56)
\ 52.71 (16.03)
Vi 79.00 (1.41)
Hospital day I+11 3.09 (0.69) 4.241 0.374
11l 2.73 (0.59)
\% 2.80 (0.68)
\ 3.00 (0)
Vi 3.00 (0)
Operation time (min) 1+l 125.38 (25.33) 2.033 0.730
11l 119.73 (24.19)
\% 121.27 (26.40)
\ 128.86 (41.28)
Vi 154.50 (43.13)
Gland size (cm®) I+11 98.87 (95.16) 9.647 0.047
11l 91.82 (87.12)
I\ 42.85 (32.02)
\ 50.52 (47.29)
Vi 27.64 (9.81)
df=4. FNAC, fine-needle aspiration cytology.
Table 7 Chi-square test for the association between FNAC groups and malignancy
FNAC group Benign Malignant Total
1+l 29 (90.6) 3(9.4) 32 (45.1)
11l 12 (80.0) 3(20.0) 15(21.1)
v 12 (80.0) 3(20.0) 15(21.1)
Vv 3 (42.9) 4 (57.1) 7 (9.9
\ 0(0.0 2 (100.0) 2(2.8)
Total 56 (78.9) 15(21.1) 71 (100.0)

¥’=15.591; df=4; P=0.004. FNAC, fine-needle aspiration cytology.

the slipping of ligatures or reopening of previously ligated
vessels causing hematomas (1). Blood sugar levels were
also one of the factors affecting thyroid drainage, and
hemorheological parameters (hematocrit, plasma proteins,
erythrocyte aggregation, and erythrocyte deformability)
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in high blood sugar levels are often disturbed (12).
Perioperative hyperglycemia was associated with adverse
outcomes in general surgery patient; patients with
hyperglycemia had a significantly increased risk of infection,
reoperative interventions, and death (13). Moreover, our
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Table 8 Univariable and multivariable analysis of factors influencing total drainage volume
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Univariable Multivariable

Variable

B Cl P value B Cl P value
Male 20.27 6.84-33.71 0.003 19.684 7.998-31.371 0.001
Age (years) 0.648 0.198-1.097 0.005 0.314 -0.120 to 0.740 0.152
Height (cm) 0.866 0.134-1.597 0.02 - - -
Weight (kg) 0.868 0.341-1.395 0.001 - - -
BMI (kg/m?) 2.108 0.242-3.975 0.027 0.678 -1.150 to 2.500 0.466
Hb (g/dL) 0.592 -3.120t0 4.310 0.754 - - -
WBC (/uL) 0.000 —-0.005 to 0.004 0.883 - - -
Neutrophil (/uL) -0.001 -0.006 to 0.004 0.672 - - -
TSH (uIU/mL) 0.62 -3.58 t0 4.82 0.772 - - -
Free T4 (ng/dL) 44.20 9.54-78.86 0.012 24.50 -4.17 to0 53.18 0.094
Blood sugar (mg/dL) 0.217 0.129-0.306 <0.001 0.173 0.087-0.260 <0.001
Malignant —-7.834 —-23.550 to 7.880 0.328 - - -
Gland size (cm?) 0.102 0.030-0.174 0.005 0.069 0.008-0.130 0.027

B, regression coefficient; Cl, confidence interval; BMI, body mass index; WBC, white blood cell; TSH, thyroid stimulating hormone.

study showed that high blood sugar levels increased the
total drainage volume. The third factor affecting the post-
surgery drainage volume was the size of the resected thyroid
lobe; the size of the thyroid nodule or goiter is often used
as an indication to insert drains (14). A study by Dunlap
et al. (15). demonstrated that some lobectomy procedures
with a very dry surgical dissection have still developed
significant postoperative drainage. Surgeons traditionally
leave a drain following thyroid surgery with the hope
that this will obliterate the dead space and evacuate any
collected blood and serum (16). We believe that a thyroid
lobectomy of a larger size will leave a larger dead space for
accumulating more blood.

In the current study, the operations were performed by
the same surgeon, with the same technique and procedures.
Therefore, any bias caused by operator’s habits was
minimized. The results (7uzble 4) showed the right-sided
thyroid lobectomies took more time than left-sided; one
possible explanation is that our surgeon is right-handed, and
this may have made some of the steps during the operation
easier in left-sided thyroid lobectomies.

There are several limitations to our study. First, the
drainage volume was documented once daily; hence, we
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were unable to determine the change in drainage output
within a day. Second, most hematomas are clinically
apparent 2—-4 hours after surgery, 75% of life-threatening
hematomas develop within the first 6 hours of thyroid
surgery, and the remainder mainly occur in the following
6-24 hours (17). If we could collect data every hour, then
the drain could have been removed earlier; thus, drain
complications could be minimized. Finally, the study did
not include a control group without a drain; drains do not
necessarily prevent hematoma as they get clogged with
blood clots (18). Thus, there have been several discussions
regarding whether the use of drains has been vital in
avoiding this complication. However, there are studies that
appear to suggest no benefit of drainage insertion after
uncomplicated thyroidectomy (19).

Conclusions

The trend of performing thyroid surgery without the use of
a drain has increased in recent years. Placing a drain should
never be considered as a suitable substitute for meticulous
surgical technique with careful hemostasis. According
to our study, male sex, larger thyroid gland, and higher
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blood sugar level are independent risk factors for increased
drainage volume. Patients with these factors should undergo
thorough hemostasis, and bleeding should be intensively
monitored during the perioperative period.
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