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ABSTRACT

Introduction Pediatric thyroidectomy is performed by a
variety of surgical specialties. Thyroidectomy can result
in a number of complications. Previous studies cite that
the most common complications in children are pain

and transient hypocalcemia. The purposes of this report
are to assess the adverse events of thyroidectomies
performed in the pediatric population and to assess the
relationship between surgical specialties and postoperative
thyroidectomy complications.

Methods We conducted a cross-sectional analysis of
cases from January 1, 2014 through November 1, 2015
using the National Surgical Quality Improvement Program
database for patients undergoing excision of cyst or
adenoma of the thyroid, unilateral thyroid lobectomy, or
total thyroidectomy.

Results Of the 344 patients who underwent
thyroidectomy, 10 (2.9%) experienced at least one
complication. The most common complications were
readmission, surgical site infections, and wound disruption.
There was a statistically significant association between
complication incidence and surgical specialty (p=0.006).
Pediatric otolaryngology had a statistically significantly
higher number of complications than pediatric surgery
(p<0.008).

Conclusion Overall, the incidence of adverse events
following pediatric thyroidectomy was low.

INTRODUCTION
Pediatric  thyroidectomy is a relatively
uncommon procedure.” Depending on the
indication for thyroidectomy, the patient may
undergo partial or total thyroidectomy. While
the most frequent complications in children
are pain and transient hypocalcemia,? other
potential complications include vocal fold
paralysis, nerve injury, vascular injury, tracheal
injury, esophageal injury, and mortality.” *
This analysis uses data from the National
Surgical Quality Improvement Program
(NSQIP), a national, risk-adjusted program
that tracks surgical data and postoperative
complications occurring within 30 days.
NSQIP data have previously been used
to explore complications following adult
thyroidectomy.”™ Additionally, NSQIP data
have shown that pediatric otolaryngology
procedures generally have a low complication
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What is already known about this subject?

» Pediatric thyroidectomy is a relatively uncommon
procedure.

» The most common complications of pediatric thy-
roidectomy are pain and transient hypocalcemia.

» Pediatric otolaryngology procedures generally have
a low complication rate.

What are the new findings?

» The complication rate of pediatric thyroidectomy
was found to be 2.9% in this study.

» The most common complications were readmission,
surgical site infection, and wound disruption.

» The most common reason for readmission was
hypocalcemia.

» There was a higher percentage of complications
when the procedure was performed by pediatric
otolaryngology as opposed to pediatric surgery;
however, owing to the low complication rate and
to possible confounders, this finding is difficult to
interpret.

How might it impact on clinical practice in the

foreseeable future?

» Families should be reassured regarding the safety of
pediatric thyroidectomy.

» Further efforts to reduce complications such as hy-
pocalcemia should be encouraged.

rate.” At the beginning of this project, there
was no similar literature using NSQIP data to
investigate complications of thyroidectomy in
a pediatric population. During the finaliza-
tion of this paper, Patel et al'’ published an
analysis of pediatric complications of thyroid-
ectomy using NSQIP, where they compared
complication rates between hemithyroidec-
tomy, total thyroidectomy, and total thyroid-
ectomy with neck dissection.

The goal of this review is to further eval-
uate the national outcomes of thyroidec-
tomies in the pediatric population. This
review differs from Patel et als'’ review in
that it examines a different year of NSQIP
data and does not compare the complica-
tion rates of specific procedures performed.
Moreover, our secondary goal is to assess the
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pediatric thyroidectomy complication rate as it relates
to the specialty of the surgeon. According to previously
published literature, the complication rate following
pediatric thyroidectomy is associated with surgeon
volume."'™" As such, we hypothesize that there will be a
difference in complication rates between surgical special-
ties. We also examined pediatric thyroidectomy compli-
cations in relation to age, gender, race, ethnicity, medical
history, and comorbid conditions.

METHODS

This retrospective review of NSQIP data were acquired
through a Pediatric Participant User File from Lehigh
Valley Health Children’s Hospital, an NSQIP participating
site. All data were de-identified. The study included all
cases from January 1, 2014 through November 1, 2015
with a current procedure terminology code of 60200
(excision of cyst or adenoma of the thyroid), 60220
(unilateral thyroid lobectomy), or 60240 (total thyroid-
ectomy).

Descriptive statistics were generated for the entire
sample. All variables related to demographics, complica-
tions, and comorbidities tracked by NSQIP were analyzed.
Complication rate was calculated for each individual
complication along with an overall complication rate.
This overall complication rate included the following
adverse events: postoperative readmission, postopera-
tive surgical site infection (SSI), death, or reoperation.
If a patient experienced a complication more than once
within the 30-day follow-up, the patient was only counted
as having that complication once. To account for patients
being able to experience the same complication more
than once, a count of the total number of complications
experienced by the sample was computed.

The x? test was used to assess if there was an association
between surgical specialties and categorical outcomes, and
a patient experiencing at least one outcome and categor-
ical outcomes. If >20% of expected cell counts were less
than b, the Fisher’s exact test was used. The Kruskal-Wallis
test was used to assess if there was an association between
surgical specialties and continuous outcomes, and a
patient experiencing at least one outcome and contin-
uous outcomes. Pairwise comparisons were performed
to determine which surgical specialty was statistically
significantly associated with another. The Bonferroni
correction was applied for categorical comparisons, and
the Dwass-Steel-Critchlow-Fligner correction was applied
for continuous comparisons. SAS (V.9.4) was used to
conduct the analysis.

RESULTS

The NSQIP database from January 1, 2014 through
November 1, 2015 included 344 patients who under-
went a thyroidectomy procedure. The demographics
of the sample are shown in table 1. The median age of
patients was 14.9 years. There were 89 (25.9%) boys and

255 (74.1%) girls. Majority of patients were white (252,
82.4%) and non-Hispanic (265, 80.1%).

Of the total 344 patients who underwent a thyroid-
ectomy procedure, 126 (36.6%) were seen by pediatric
otolaryngology, 133 (38.7%) by pediatric surgery, 19
(5.5%) by otolaryngology, and 66 (19.2%) by general
surgery (table 1). The specialties of pediatric plastic
surgery, plastic surgery, pediatric orthopedics, and
orthopedics were not included in this analysis because
no patients within this sample were treated by these
specialties.

As shown in table 2, 24 (7.0%) patients underwent exci-
sion of thyroid cyst or adenoma, 108 (31.4%) underwent
unilateral thyroidectomy, 166 (48.3%) underwent total
thyroidectomy, and 46 (13.4%) underwent total thyroid-
ectomy with limited neck dissection. There was a signifi-
cant association between surgical specialty and procedure
code (p=0.014). However, when pairwise comparisons
were made to determine which surgical subspecialties
were significantly different, all pairwise comparisons
found no statistical significance (all p>0.008).

As shown in table 3, 10 of the 344 (2.9%) patients expe-
rienced at least one complication, whereas 334 (97.1%)
patients did not have any complications. There was a
statistically significant association between complication
incidence and surgical specialty (p=0.006). The rate of
pediatric otolaryngology complications was significantly
different from that of pediatric surgery (p<0.008). Pedi-
atric otolaryngology had 6.3% of patients with at least
one complication, whereas pediatric surgery had zero
patients with at least one complication.

The breakdown of the 10 patients who experienced
at least one complication is shown in figure 1. The most
common complications were readmission (8 of 10), SSI
(3 of 10), and superficial wound disruption (2 of 10).
Other complications were bleeding (1 of 10) and reoper-
ation (1 of 10). The breakdown of complications among
pediatric otolaryngology, otolaryngology, and general
surgery is shown in figure 2. Table 3 shows that among
the eight patients who experienced readmission, the
most common reason for readmission was hypocalcemia
(3 of 8). Other reasons for readmission were deep SSI (1
of 8), sepsis (1 of 8), other (2 of 8), and unknown (1 of
8).

As shown in table 3, there was a significant association
between surgical specialty and a patient having at least
one SSI (p=0.044). However, when pairwise comparisons
were made to determine which surgical subspecialties
were significantly different from each other with regard
to patients with at least one SSI, all pairwise comparisons
returned as not statistically significant (all p>0.008).

There was also a statistically significant association
between surgical specialty and readmission within 30
days (p=0.024). However, when pairwise comparisons
were made to determine which surgical subspecialties
were statistically different from each other with regard
to readmission, all pairwise comparisons returned as not
statistically significant (all p>0.008).
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Table 2 Procedure code by surgical specialty

Entire Pediatric Pediatric General
sample otolaryngology surgery Otolaryngology surgery
(n=344) (n=126) (n=133) (n=19) (n=66) P value
Procedure code (CPT) 0.01471
60200 - Thyroidectomy: excision of 24 (7.0) 11 (8.7)° 9 (6.8)% 3 (15.8) 1(1.5?°
cyst or adenoma of the thyroid or
transection of isthmus
60220 - Thyroidectomy: total thyroid 108 (31.4) 50 (39.7) 33(24.8) 6(31.6) 19 (28.8)
lobectomy, unilateral, with or without
isthmusectomy
60240 - Thyroidectomy: thyroidectomy, 166 (48.3) 51 (40.5) 77 (57.9) 6 (31.6) 32 (48.5)
total or complete
60252 - Thyroidectomy: thyroidectomy, 46 (13.4) 14 (11.1) 14 (10.5) 4 (21.1) 14 (21.2)

total or subtotal for malignancy, with
limited neck dissection

Data are presented as n (%) unless otherwise noted.
Data might not add to 100% due to rounding.

Letters are used to present pairwise comparisons between surgical specialties and outcome variables. The columns with at least one letter
the same indicate no statistically significant difference between surgical specialties.

%indicates pairwise comparison.

*P value was computed using Fisher’s exact test.
tP value was computed using x° test.

FP value was computed using Kruskal-Wallis test.
CPT, current procedure terminology.

Of the patient comorbidities investigated as shown in
table 4, the only statistically significant comorbidity asso-
ciated with complications was previous cardiac surgery
(p=0.029). Among the 10 patients who had at least one
complication, one of them had a previous cardiac surgery
(10%). Table 4 lists other comorbidities by complica-
tion status. Patients with other comorbidities did have
complications following thyroidectomy, but these other
comorbidities did not have a significant association with
complication status.

DISCUSSION

In this assessment of pediatric thyroidectomy from the
NSQIP database, the overall complication rate was
2.9%. The most common complication was readmis-
sion, followed by SSI and wound disruption. The most
common reason for readmission was hypocalcemia.
There was a significant association between specialty and
experiencing at least one complication, with a higher
percentage of complications occurring in pediatric
otolaryngology as compared with pediatric surgery. A
history of cardiac surgery was significantly associated with
complications. Because there is only one patient with a
history of cardiac surgery in this sample, it is difficult to
assess the relevance of this finding.

The overall incidence of complications following
pediatric thyroidectomy is low, which is consistent with
previous reports.” '’ According to a study by Zong et al,"*
the incidence of postoperative complications was the
same for lobectomy and total thyroidectomy in pediatric
patients. This is consistent with the findings of Patel et al'’

that complication rates were not significantly different
between hemithyroidectomy, total thyroidectomy, and
total thyroidectomy with neck dissection. The study by
Patel et al'® also used NSQIP data to examine the compli-
cations of pediatric thyroidectomy. They focused on
comparing complications between hemithyroidectomy,
total thyroidectomy, and total thyroidectomy with neck
dissection, which differed from our review. They identi-
fied a total of 29 complications out of 720 cases, for a
complication rate of 4.0%."" This is similar to the compli-
cation rate of 2.9% identified in our review.

The complications seen most frequently in our review
were readmission, SSI, and wound disruption. This is
consistent with the most common complications iden-
tified in Patel et als NSQIP review."” In our review,
readmission was most commonly due to hypocalcemia.
Hypocalcemia is known to be one of the most prevalent
adverse events following pediatric thyroidectomy.” A
review of the Kids’ Inpatient Database found that almost
20% of pediatric patients presented with hypocalcemia
following thyroidectomy.! Furthermore, as many as 8%
of these patients developed permanent hypocalcemia.' '’
Further research has shown an increased risk of postop-
erative hypocalcemia in patients of younger age, patients
with hyperthyroidism, and those undergoing lymph-
adenectomy.'® These patients may benefit from closer
monitoring to prevent hypocalcemia and from additional
guidelines on postoperative calcium supplementation.
Compared with the treatment for post-thyroidectomy-
related hypocalcemia in adults, there is much less liter-
ature about guidelines for the pediatric population.
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Figure 1 Percentage of patients who experienced
each complication. Data label on bar is the number of
observations in the group. SSI, surgical site infection.

According to the report by Patel e al'” in 2018, an intra-

operative parathyroid hormone level can determine
whether or not the patient requires an empiric treatment
of calcium carbonate and calcitriol. Proper standard
management of postoperative pediatric calcium supple-
mentation may help to reduce readmission.

A history of cardiac surgery was significantly associated
with postoperative complications, although it was based
on the adverse events of only one patient. The exact
reason for this association is unclear. One possibility
is that pediatric patients undergoing cardiac surgery
are likely to have more comorbidities that complicate
anesthesia. One study has shown that pediatric patients
with a history of cardiac surgery are prone to recurrent
laryngeal nerve injury due to exposure of one or both
recurrent laryngeal nerves during cardiac surgery.'®
Theoretically, this could predispose these patients to
complications during thyroidectomy owing to an overlap
in the surgical fields. In a pediatric patient, the incision

At least one complication
8

Any SSI Superficial SSI

1 1

Deep SSI Any wound disruption Superficial wound disruption

1

Percent (%)
S
L

Readmission

Bleed/transfusion Reoperation

1 1

1

o | -

Specialty M Pediatric otolaryngology (ENT) M Otolaryngology (ENT) B General surgery

Figure 2 Percentage of patients who experienced a
complication within each specialty. Data label on bar is the
number of observations in the group. ENT, ear, nose and
throat; SSI, surgical site infection.

for a thyroidectomy may be close in proximity to the inci-
sion for a cardiac surgery, and there may be overlap in the
dissection through fibrotic tissue. This may lead to distor-
tion of landmarks. NSQIP data do not allow for specific
cases to be examined, so we are unable to further explore
the connection between a history of cardiac surgery and
complications following thyroidectomy. Case studies of
such patients may be helpful in elucidating the reasons
for increased complications.

Our study has shown a statistically significant differ-
ence in complication rates among surgical specialties,
with pediatric otolaryngology having significantly more
complications than pediatric surgery. SSI and 30-day read-
mission showed statistical significance when compared
across specialties, but pairwise complications between
specialties were not significantly different. It is important
to note that while this review examined comorbidities, it
did not control for them when comparing complication
rates between specialties. While a statistically significant
difference was identified, it was entirely possible that this
difference was caused by a confounding variable, such as
a certain comorbidity, that was not accounted for in the
analysis. This difference in complication rate is academ-
ically interesting, but we do not believe it to be clinically
relevant, especially in the context of the low complica-
tion rate found in pediatric thyroidectomy. The overall
finding from this review is that pediatric thyroidectomy is
generally a safe procedure across specialties.

Previous studies have cited variation in surgical volume
as a contributing factor for postoperative complication
rates. Tuggle et al” found that the greatest predictor of
low complication rates in pediatric thyroidectomies was
whether a particular surgeon had a high volume of similar
cases when compared with pediatric specialization. They
observed 6% and 11% complication rates for high-
volume surgeons and pediatric surgeons, respectively. In
addition, Baumgarten et al'’ reported that centers with
a large pediatric thyroidectomy volume fared better in
complication rates compared with centers with a lower
volume. A large cohort study reported in JAMA Otolaryn-
gology in 2016 showed that surgeons who performed over
30 thyroidectomies a year tended to have more favorable
clinical outcomes.”” These studies demonstrated how
variations in volume could contribute to differences in
complications. However, the studies do not specify which
complications are affected by surgeon volume. It stands
to reason that a surgeon’s ability to recognize landmarks
and to perform a procedure without damaging nearby
structures would improve with practice, and therefore
that complications, such as hypocalcemia and recurrent
laryngeal nerve damage, would decrease with experi-
ence. Other complications seen in this study, such as SSI
and wound disruption, may not follow the same pattern.

In this study, it was observed that the volume distri-
bution was relatively comparable between pediatric
surgery and pediatric otolaryngology, with pediatric
surgery completing 133 cases and pediatric otolaryn-
gology 126 cases. General otolaryngology and general
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Table 4 Patient conditions by complication status (n=344)

No complications (n=334) At least one complication (n=10) P value*
Premature birth (<37 wk) (n=293) 0.121
Yes 24 (8.4) 2 (28.6)
No 262 (91.6) 5(71.4)
Premature birth 0.092
37+ wk gestation (term birth) 262 (91.6) 5(71.4)
24 wk gestation 0 0
25-26 wk gestation 2 (0.7) 1(14.3)
27-28 wk gestation 2(0.7) 0
29-30 wk gestation 2 (0.7) 0
31-32 wk gestation 2(0.7) 0
33-34 wk gestation 3(1.0) 0
35-36 wk gestation 13 (4.5) 1(14.3)
Asthma 1.000
Yes 25 (7.5) 0
No 309 (92.5) 10 (100)
Bronchopulmonary dysplasia/chronic lung disease 0.112
Yes 3(0.9) 1(10.0)
No 331 (99.1) 9 (90.0)
Oxygen support 0.112
Yes 3(0.9) 1(10.0)
No 331 (99.1) 9 (90.0)
Structural pulmonary abnormality 1.000
Yes 10 (3.0) 0
No 324 (97.0) 10 (100)
Esophageal/gastric/intestinal disease 0.236
Yes 8 (2.4) 1(10.0)
No 326 (97.6) 9 (90.0)
Previous cardiac surgery 0.029
Yes 0 1 (10.0)
No 334 (100) 9 (90.0)
Developmental delay 0.225
Yes 29 (8.7) 2 (20.0)
No 305 (91.3) 8 (80.0)
Seizure disorder 0.112
Yes 3(0.9) 1(10.0)
No 331 (99.1) 9 (90.0)
Cerebral palsy 1.000
Yes 3(0.9) 0
No 331 (99.1) 10 (100)
Neuromuscular disorder 1.000
Yes 4(1.2) 0
No 330 (98.8) 10 (100)
Steroid 30 days 0.236
Yes 8 (2.4) 1(10.0)
No 326 (97.6) 9 (90.0)
Continued
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Table 4 Continued

No complications (n=334) At least one complication (n=10) P value*
Malignancy 1.000
History of cancer 6 (1.8) 0
No current or history of cancer 257 (76.9) 8 (80.0)
Current cancer or active treatment 71 (21.3) 2 (20.0)

Data are presented as n (%) unless otherwise noted.
Data might not add to 100% due to rounding.
*P value was computed using Fisher’s exact test.

surgery had fewer surgeries (19 and 66, respec-
tively). One drawback to the NSQIP database is that
we are unable to determine how many surgeons are
performing these cases. It is possible that few pedi-
atric surgeons are performing many thyroidectomies
or that many pediatric otolaryngologists are each
performing only a few thyroidectomies. Individual
surgeon volume could explain the lower compli-
cation rate seen in pediatric surgery in this study.
Drews et al'® also reported that patients managed
by pediatric surgeons had fewer complications
than those managed by pediatric otolaryngologists.
They attributed this to differences in postoperative
management (ie, the use of postoperative laryngos-
copy) and to the larger volume of patients seen by
pediatric surgeons. Further studies are necessary to
elucidate possible reasons for varying complication
rates between specialties.

The number of thyroidectomies and lobectomies
has been climbing steadily since 2006. According to
Sosa et al’' there have been over 350000 procedures
done from 2009 to 2011 in the USA. For the pedi-
atric population, however, thyroidectomy and partial
thyroidectomy are not common procedures. A recent
study indicated that a combined total of 2753 proce-
dures were done from 2009 to 2012 in the USA." In
this study, only 344 cases are documented, among
which 2.9% experienced postoperative complica-
tions. The small number of complications is a limita-
tion of this study. This low statistical power made it
difficult to analyze the complications. The NSQIP
database is an asset in that it allows for analysis of far
more patients than in any single institution. However,
NSQIP is largely designed to examine complications
related to general surgery. As such, it does not track
all variables relevant to pediatric thyroidectomy, such
as hypocalcemia which does not result in readmis-
sion. This report did find that patients operated on
by pediatric otolaryngologists presented with a higher
percentage of postoperative complications. It is
uncertain whether these higher incidences of compli-
cations are related to previous existing comorbidities
or to a surgeon’s volume. A closer look at these factors
for post-thyroidectomy complications is needed in
the future, especially with a larger study population
size. Given the limited number of postoperative

complications documented in the current study, it
is difficult to draw causal conclusions. However, the
complication rate found in this study is low, and pedi-
atric thyroidectomy is a generally safe procedure.
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