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Objective: The recommended age of surgery for thyroglossal duct cysts (TGDCs) in
children is inconclusive. This study aimed to explore the optimal age of surgery by
analyzing the natural history of the disease and the association between the age of
surgery and postoperative complications.

Methods: All TGDC patients who underwent a modified Sistrunk procedure at our
hospital between March 2010 and May 2022 were reviewed retrospectively. The
evaluation focused on the age of preoperative symptomatic cystic infection,
pathological inflammation, postoperative wound infection, and recurrence.

Results: Of the 340 patients included in the study, the median age of surgery was 47.5
months (IQR, 24.1-61.6). Preoperative symptomatic cystic infection and pathological
inflammation frequencies were 27.1% (n =92) and 48.5% (n = 165), respectively. The
cumulative hazard of symptomatic cystic infection and pathological inflammation
increased steadily with age. The ages of 50% cumulative incidence of symptomatic
cystic infection and pathological inflammation were 97 months and 71 months,
respectively. Postoperative wound infection was higher in patients of younger age
(OR=0.96, 95% ClI, 0.93-0.98, P<0.001) and with symptomatic cystic infection
(OR=8.16, 95% CI, 2.54-36.86, P=0.002). There was no significant association
between the age of surgery and recurrence.

Conclusion: Although wound infection was weakly associated with younger age, the
symptomatic cystic infection increasing with age has a more remarkable impact on
wound infection after the Sistrunk procedure. The recurrence rate did not increase
in young patients receiving surgery. Therefore, the Sistrunk procedure was safe and
effective at a young age, and prompt operation in children with TGDC once
diagnosed was reasonable.
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Introduction

Thyroglossal duct cyst (TGDC) is the most frequently encountered congenital abnormality
of the neck in children (1, 2). Surgical excision is indicated to prevent infection, sinus or fistula
formation, cosmetic defects, and malignancy (3). Both classic and modified Sistrunk procedures
have been generally accepted as the standard treatment for TGDC (4, 5). Nevertheless,
postoperative complications (4.4%-20.9%) and recurrence (4.1%-10.7%) remain significant
even when the Sistrunk procedure is adhered to strictly (6-9).

Although much literature has reported experiences of surgery for TGDC based on
institutional or national databases, debates exist regarding the recommended age of surgery
(10, 11). It was reported that the recurrence rates were 1/2 and 1/3 when the children were
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operated on under the ages of 1 year and 2 years old, respectively
(12). However, recent studies suggested that age may not be a risk
factor for adverse outcomes (6, 13). Another factor raising
about the
neurotoxicity in the developing brain. Therefore, parents and

concerns early operation is anesthesia-induced

providers could postpone the procedures to avoid general
anesthesia (14). Nevertheless, delayed treatment exposed the
children to

complications. This study sought to assess the optimal age of

a higher risk of infection and postoperative
surgery in children with TGDC by reviewing data in our center,
with particular emphasis on the natural history of disease and the
association between age and adverse outcomes following the

Sistrunk procedure.

Materials and methods
Study population

A retrospective chart review was performed to evaluate patients
with a diagnosis of TGDC in the Department of Pediatric Surgery,
West China Hospital, Sichuan University, from March 2010 to
May 2022. Inclusion criteria were age 15 years or younger and the
performance of a primary modified Sistrunk procedure for
suspected TGDC, with the final pathologic diagnosis of TGDC.
The patients with redo Sistrunk surgery for recurrent TGDC were
excluded. Other exclusion criteria included age greater than 15
years and any concurrent or alternative procedures such as isolated
cyst excision, marsupialization, or incision with drainage
performed. The Institutional Review Board of our hospital
approved the study (ethical approval number, 2021-1902). The
requirement for informed consent was waived because this study
was based on retrospective chart reviews. Reporting followed
guidelines from Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE).

Clinical procedure

Standard  preoperative  evaluations included ultrasound
examination for neck mass and thyroid. In all patients, the
modified Sistrunk procedure was followed. It is defined as the
excision of the cyst with the central portion of the hyoid bone and
removal of a core of tissue in the suprahyoid region but with
preservation of oral mucosa without entry into the oropharynx.

The drain was not placed routinely.

Data collection

Data including age, gender, symptoms, history of preoperative
cystic infection, prior incision and drainage, procedure date,
postoperative complications, recurrence, and histopathological
findings were collected. Primary procedure was defined as the
procedure performed in a patient with TGDC without a history of
any prior surgical procedure attempting to remove it. Recurrence

was defined as a recurring midline cyst or fistula requiring surgical
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excision. Pathologic inflammation was defined as the infiltration of
inflammatory cells or granulomatous inflammation.

Statistics analyses

The categorical variables were recorded as frequency counts and
percentages. Continuous variables were recorded as means, standard
deviations, medians, interquartile ranges (IQRs), and ranges.
The Kaplan-Meier product-limit method was used to estimate the
event or event-free rates for time-to-event endpoints, including the
age of symptomatic infection and pathological inflammation. In
our analyses, we considered the age of patients with pathological
inflammation as a proxy for the time of asymptomatic infection.
Differences between the groups were assessed using the Mann-
Whitney U test for continuous variables and Pearson’s y” test or
Fisher’s exact tests for categorical variables. Multivariable logistic
regression analysis was performed to model the probability of an
adverse event. Odds ratios and 95% confidence intervals (CIs) were
reported. A significant difference was considered when the P-value
was less than 0.05. All statistical analyses were performed with
SPSS software (Statistical Package for the Social Sciences; IBM
Corp., Armonk, NY) and R statistical software, R version 4.1.3,
2022 (R Foundation for Statistical Computing).

Results
Demographics

In total, 432 children were identified from the hospital
information system. After excluding the redo Sistrunk procedure,
nonstandard modified Sistrunk procedure, and pathological
diagnosis other than TGDC, 340 children were included in the
analysis (Figure 1). In the final cohort, the median age of
presentation was 30.0 months (IQR 14.3-50.6). The operation was
performed at 47.5 months (IQR 24.1-61.0) with 45.0% girls. The
distribution of the age is shown in Figure 2. The time elapsed
between the presentation and the procedure was 11.3+14.3
months. The follow-up period ranged from 2 weeks to 5 years
(median 6 months, IQR 4.1-15.0). The detailed demographic and
clinical characteristics are given in Table 1.

Preoperative cyst infection and pathological
inflammation

The median age for the notice of cysts by parents was 30.0
months (IQR, 14.1-50.9). Ninety-two patients (27.1%) had a
preoperative symptomatic cyst infection history. The median age of
cyst infection was 35.5 months (IQR, 14.3-57.4). The symptoms of
infection included painful swelling (79/92, 85.9%), erythema/
redness (72/92, 78.3%), fever (7/92, 7.7%), and discharging sinus
(31/92, 33.7%). Eighteen patients (19.6%) were treated with
incision and drainage (I&D) before the operation. Examination of
the pathologic specimen showed signs of inflammation in 165
patients (48.5%), including inflammatory cell infiltration, chronic
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432 Patients < 14y
indenfied from HIS March
2010 through May 2022

65 excluded:
53 with dermoid cyst
8 with lymphoadenopathy
4 with unclear diagnosis

\ /

367 Patients
undergoing Sistrunk
surgery for TGDC

27 excluded:

20 undergoing redo Sistrunk
procedure for recurrent TGDC

5 with nonstandar Sistrunk
procedure

2 with unclear operative reports

\ /

340 Patients
included

FIGURE 1

STROBE flow chart for selection of patients in the study. HIS, hospital information system; TGDC, thyroglossal duct cyst.

suppurative infection, and granuloma formation. The median age of
the patient with pathological inflammation was 47.0 months (IQR,
24.0-60.0).

The cumulative hazard of symptomatic cystic infection and
cumulative incidence of pathological inflammation in the overall
cohort increased steadily with age (Figure 3). The ages of 50%
cumulative incidence of symptomatic cystic infection and
pathological inflammation was 97 months and 71 months,

respectively.

Postoperative complications

The mean operation time was longer in patients with
a history of cyst infection (52.9+18.3 vs. 38.3+11.4 min,
P<0.001) (44.7 +16.3  vs.
40.5+13.9, P=0.036). The overall postoperative complication

and histological inflammation

rate following a Sistrunk procedure was 8.3%. No mortality,

reintubation, or postoperative bleeding were identified. The
most common complication was wound infection (27/340,
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7.9%). There was of voice

(1/340, 0.3%). Patients with wound infection were younger

one postoperative hoarseness

than those without wound infection at the age of surgery

[27.1 months (IQR, 13.2-51.0) and 43.0 months (IQR,
24.2-63.8), P=0.012]. Also, the occurrence of wound
infection was higher in patients with preoperative cyst
infection (77.8% vs. 22.7%, P<0.001) or histological

inflammation (88.9% vs. 45.0%, P<0.001) (Table 2). Prior
incision and drainage had no significant effect on wound
infection rates (26.1% vs. 17.4%, P =0.559). The Multivariable
logistic regression found that younger age (OR=0.96, 95%
CI, 0.93-0.98, P<0.001) and symptomatic cystic infection
(OR=8.16, 95% CI, 2.54-36.86, P=0.002) were associated
with the increasing risk of wound infection (Table 3).

Recurrence

Of 340 patients who underwent the primary procedure
in our hospital, 12 developed recurrence (3.5%). The age,
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Distribution of included patients’ age at operation.

sex, symptomatic infection, and histological inflammation did

not associate

with

the

recurrence

of TGDC

(P> 0.05)

(Tables 2, 3).

TABLE 1 Demographics and clinical characteristics of patients.

Characteristics

Sex (n, %)

Male

187 (55.5%)

Female

153 (45.0%)

Age at operation (months) (median, IQR)

47.5 (24.1-61.0)

Age at presentation (months) (median, IQR)

30.0 (14.3-50.6)

Age and symptomatic infection (months) (median, IQR)

355 (14.3-57.4)

Presentation of infection (1, %)*

92 (27.1%)

Painful swelling

79/92 (85.9%)

Erythema/redness

72/92 (78.3%)

Fever

7192 (7.7%)

Discharging sinus

31/92 (33.7%)

Age with pathological inflammation (months)

47.0 (24.0-60.0)

Mean operation time (min) 41.2+139
Postoperative wound infection (1, %) 27 (7.9%)
Recurrence (1, %) 12 (3.5%)

Patient may have more than one presentation.
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Discussion

When determining the optimal age of surgery for TGDC, factors
such as the natural disease course of TGDC and the safety and
effectiveness of the surgery should be considered. The results of
existing research about the potential risk factors contributing to the
adverse events were mixed, and the recommended age of the Sistrunk
procedure for pediatric TGDC is inconclusive. In this study, we used
the survival analysis method to estimate the natural history of TGDC
and the cumulative hazard for the occurrence of infection. We also
analyzed the association of age with postoperative complications.

In our study, the peak age of presentation was younger than what
was previously reported that TGDC presented in preschool-aged
more commonly (15, 16). Typically, a bimodal distribution was
observed, with the most common average age in children to
6 years and adults to 41-45 years (17). The age difference may be
due to the following reasons. First, most patients’ neck mass of
TGDC was asymptomatic at presentation. The parents were
difficulty recalling the accurate time of appearance. Second, most
studies reported the age of diagnosis or procedure. The age of
presentation should certainly be younger than that. As a congenital
anomaly, thyroglossal duct remnants are observed in 7% during
autopsy (17, 18). Cyst formation may be due to the inflammation
stimulation of adjacent lymphoid tissue or obstruction of the duct
(18). This may explain the high frequency of thyroglossal duct
cysts in infants and preschoolers with the most prominent
lymphoid tissue hyperplasia. Children are more liable to get all
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Cumulative hazard of symptomatic cystic infection and pathological inflammation. Kaplan—Meier analysis for the cumulative hazard of symptomatic cystic
infection (A) and cumulative incidence of pathological inflammation (B) with age.

B Pathological inflammation

- N N IN)
o o o o

Cumulative hazard

o
o

o
o

0 12 24 36 48 60 72 84 96 108 120 132144 156 168 180 192
Age (Months)

Number at risk

All{ 340329290230170109 74 47 35 20 15 8 6 4 4 1 0

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192
Age (Months)

TABLE 2 Univariable analysis of postoperative wound infection and recurrence of TGDC.

Wound infection Recurrence
Yes (n=27) No (n=313) P-value Yes (n=12) No (n=328)
Median age of surgery (IQR) (months) 27.2 (13.0-51.4) 43 (24-64) 0.012 27.9 (18.1-60.7) 42.0 (23.2-63.2) 0.328
Gender (male/female) 17/10 171/142 0.538 715 180/148 1.000
Interval time (months)® 9.4+104 11.6 £ 14.6 0.527 9.5+14.2 114+ 144 0.650
Symptomatic infection 21 (77.8%) 71 (22.7%) <0.001 4 (33.3%) 86 (26.2%) 0.525
Pathological inflammatory 24 (88.9%) 141 (45.0%) <0.001 9 (75.0%) 156 (47.6%) 0.062

°The duration from diagnosis to surgery.

TABLE 3 Multivariable logistic regression estimates of postoperative
infection by age, sex,
inflammation.

symptomatic infection, and pathological

Postoperative infection Recurrence
OR (95%Cl)  P-value  OR (95%Cl)  P-value
Age (months) 0.96 (0.93-0.98) <0.001 0.99 (0.97-1.01) 0.463
Sex
Female Ref. Ref.
Male 1.48 (0.59-3.89) 0.414 1.01 (0.31-3.53) 0.982
Symptomatic infection
No Ref. Ref.
Yes 8.16 (2.54-36.86) 0.002 0.64 (0.15-2.51) 0.517
Pathological inflammation
No Ref. Ref.
Yes 2.01 (0.36-11.31) 0.409 4.04 (0.96-20.23) 0.062
Frontiers in Pediatrics 05

sorts of infectious diseases. Hence, resection of the cyst promptly is
reasonable in children to reduce the risk of infection spreading
from the oropharyngeal area.

The resection of the TGDC is to prevent complications
associated with cystic infection. Preoperative infection reports vary
from 17% to 46.2% (19, 20). The usual route of infection is via
the mouth. It was speculated that older children are more likely to
become infected. However, we could not identify any study
analyzing cystic infection’s age characteristics. In our series, the
cumulative incidence and hazard of symptomatic cystic infection
increased steadily with aging. Although antibiotics could treat
most infections, some patients in our cohort progress to sinus
formation by spontaneous perforation or I&D. The inflammation
of the cyst can destroy the epithelial lining, stimulate the
proliferation of granulation tissue, and disrupt the cyst wall (21).
Although we did not find that preoperative infection and
pathological inflammation would increase the recurrence after the
Sistrunk procedure, the infection was positively correlated with
postoperative wound infection. The repeated infection would make
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dissecting the cyst and hyoid challenging because of the fibrotic
adhesions and result in unintentional airway injury (22). So, an
early operation may prevent infection and lower the risk of the
Sistrunk procedure in children.

In our study, wound infection was the most common
postoperative complication. The rate of wound infection in our
series (7.9%) was slightly higher compared with that recently
reported (2.6%-4.1%) (6, 7, 23). The younger age was associated
with a more increased risk of wound infection, but the effect size
was mild. More importantly, the patients with symptomatic cystic
infection had a much higher risk of wound infection.

Our study found that age was not a risk factor for the recurrence
of TGDC after the Sistrunk procedure. In early studies, younger
patients had a higher recurrence rate after surgery (12). However,
more and more studies have verified that the recurrence rate was
similar in any age group (13, 24). The high recurrence rate in
early studies may be due to noncompliance with the Sistrunk
procedure. Identifying the important anatomical markers in
young patients was difficult because the ossified hyoid bone may
override the top of the thyroid cartilage. For fear of unintentional
injury, the midpart of the hyoid bone or the suprahyoid tissues
may not be completely resected. As long as the anatomical
relationship of the cyst and the anterior cervical landmarks been
identified preoperatively, the Sistrunk procedure in young patients
was safe and effective.

The parents feel concerned about general anesthesia in young
patients. In our cohort, the operative time of the vast majority of
patients was shorter than 1h. It has been confirmed that there
was no altered neurodevelopmental outcome at age 5 years in
infants receiving less than 1h of general anesthesia (25).
However, very little is known about the impact of a long time or
repeated exposures on subsequent behavior and cognitive
function (26, 27). In 2016, the FDA warned that general
anesthesia and sedation drugs used in children under 3 years of
age or in pregnant women in their third trimester who were
undergoing anesthesia for more than 3h or repeated use of
anesthetics might affect the development of children’s brains (28).
Our study also revealed that the operation time was longer in
patients with cyst infection and histological inflammation.
Though we did not evaluate the postoperative anesthesia
outcome, the early operation may reduce the risk of cystic
infection and shorten the anesthesia exposure time.

The observational and retrospective nature of this study is a
significant limitation. Younger patients were more likely referred to
an academic institution, and the choice of operation time was
based on the discretion of surgeons and parents. These carried the
potential selection bias. Secondly, the follow-up time may not be
long enough in our study. It was reported that most recurrences
occurred in the first postoperative year (29). The recurrence rate
may be underestimated.
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patients receiving surgery. Therefore, the Sistrunk procedure was
safe and effective at a young age, and prompt operation in children
with TGDC once diagnosed was reasonable.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by the Institutional Review Board of West China
Hospital. Written informed consent for participation was not
provided by the participants’ legal guardians/next of kin. The
requirement for informed consent was waived because this study
was based on retrospective chart reviews.

Author contributions

GY conception, design of the study, and revising the manuscript.
YW acquisition, analysis, and interpretation of data and drafting the
manuscript. All authors contributed to the article and approved the
submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

2. Xia X, Liu Y, Wang L, Xing Z, Yang L, Xie F. Neck masses in children: a 10-year
single-centre experience in Northwest China. Br ] Oral Maxillofac Surg. (2019)
57:729-33. doi: 10.1016/j.bjoms.2019.06.009

frontiersin.org


https://doi.org/10.1016/j.suc.2012.03.015
https://doi.org/10.1016/j.suc.2012.03.015
https://doi.org/10.1016/j.bjoms.2019.06.009
https://doi.org/10.3389/fped.2022.1038767
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Wang and Yang

3. Oomen KP, Modi VK, Maddalozzo J. Thyroglossal duct cyst and ectopic thyroid:
surgical management. Otolaryngol Clin North Am. (2015) 48:15-27. doi: 10.1016/j.otc.
2014.09.003

4. Sistrunk WE. The surgical treatment of cysts of the thyroglossal tract. Ann Surg.
(1920) 71:121-2.2. doi: 10.1097/00000658-192002000-00002

5. Sistrunk WE. Technique of removal of cysts and sinuses of the thyroglossal duct.
Surg Gynecol Obstet. (1928) 46:109-11.

6. Cheng J, Lerebours R, Lee HJ. Current trends and 30-day surgical outcomes for
thyroglossal duct cyst excision in children. Int J Pediatr Otorhinolaryngol. (2020)
128:109725. doi: 10.1016/j.ijporl.2019.109725

7. Brooks JA, Cunningham M]J, Koempel JA, Kawai K, Huang JK, Weitzman RE, et al.
To drain or not to drain following a Sistrunk procedure: a dual institutional experience.
Int ] Pediatr Otorhinolaryngol. (2019) 127:109645. doi: 10.1016/j.ijporl.2019.109645

8. Galluzzi F, Pignataro L, Gaini RM, Hartley B, Garavello W. Risk of recurrence in
children operated for thyroglossal duct cysts: a systematic review. | Pediatr Surg.
(2013) 48:222-7. doi: 10.1016/j.jpedsurg.2012.10.060

9. Gioacchini FM, Alicandri-Ciufelli M, Kaleci S, Magliulo G, Presutti L, Re M. Clinical
presentation and treatment outcomes of thyroglossal duct cysts: a systematic review. Int
J Oral Maxillofac Surg. (2015) 44:119-26. doi: 10.1016/j.jjom.2014.07.007

10. Pastore V, Bartoli F. “Extended” Sistrunk procedure in the treatment of recurrent
thyroglossal duct cysts: a 10-year experience. Int ] Pediatr Otorhinolaryngol. (2014)
78:1534-6. doi: 10.1016/j.ijporl.2014.06.029

11. Gowda D, Joseph S. Thyroglossal cyst: what is the right age to operate? Clin Pediatr
(Phila). (2018) 57:220-1. doi: 10.1177/0009922816687330

12. Marianowski R, Ait Amer JL, Morisseau-Durand MP, Manach Y, Rassi S. Risk
factors for thyroglossal duct remnants after Sistrunk procedure in a pediatric
population. Int J Pediatr Otorhinolaryngol. (2003) 67:19-23. doi: 10.1016/s0165-
5876(02)00287-2

13. Lekkerkerker I, van Heurn EL, van der Steeg AF, Derikx JP. Pediatric thyroglossal
duct cysts: post-operative complications. Int ] Pediatr Otorhinolaryngol. (2019) 124:14-7.
doi: 10.1016/j.ijpor].2019.05.035

14. Vutskits L, Davidson A. Update on developmental anesthesia neurotoxicity. Curr
Opin Anaesthesiol. (2017) 30:337-42. doi: 10.1097/ac0.0000000000000461

15. Simon LM, Magit AE. Impact of incision and drainage of infected thyroglossal duct
cyst on recurrence after Sistrunk procedure. Arch Otolaryngol Head Neck Surg. (2012)
138:20-4. doi: 10.1001/archoto.2011.225

16. Filston HC. Head and neck-sinuses and masses. In: TMAK Holder, editor.
Pediatric surgery. Philadelphia: WB Saunders (1980). p. 1062-79.

Frontiers in Pediatrics

07

10.3389/fped.2022.1038767

17. Brousseau VJ, Solares CA, Xu M, Krakovitz P, Koltai PJ. Thyroglossal duct cysts:
presentation and management in children versus adults. Int ] Pediatr
Otorhinolaryngol. (2003) 67:1285-90. doi: 10.1016/j.ijporl.2003.07.006

18. Kurt A, Ortug C, Aydar Y, Ortug G. An incidence study on thyroglossal duct cysts
in adults. Saudi Med ]. (2007) 28:593-7.

19. Coelho A, Sousa C, Marinho AS, Barbosa-Sequeira J, Ribeiro-Castro J, Carvalho F,
et al. Five-years’ experience with outpatient thyroglossal duct cyst surgery. Int ] Pediatr
Otorhinolaryngol. (2017) 96:65-7. doi: 10.1016/j.ijporl.2017.03.002

20. Danau T, Verfaillie G, Gordts F, Rose T, De Backer A. Thyroglossal duct cysts in
children: a 30-year survey with emphasis on clinical presentation, surgical treatment, and
outcome. Acta Chir Belg. (2019) 119:357-62. doi: 10.1080/00015458.2018.1529345

21. Thompson LD, Herrera HB, Lau SK. A clinicopathologic series of 685
thyroglossal duct remnant cysts. Head Neck Pathol. (2016) 10:465-74. doi: 10.1007/
s12105-016-0724-7

22. Wootten CT, Goudy SL, Rutter MJ, Willging JP, Cotton RT. Airway injury
complicating excision of thyroglossal duct cysts. Int ] Pediatr Otorhinolaryngol. (2009)
73:797-801. doi: 10.1016/j.ijporl.2009.02.005

23. Ross J, Manteghi A, Rethy K, Ding J, Chennupati SK. Thyroglossal duct cyst
surgery: a ten-year single institution experience. Int J Pediatr Otorhinolaryngol. (2017)
101:132-6. doi: 10.1016/j.ijporl.2017.07.033

24. Batazzi A, Leng S, Ghionzoli M, Lo Piccolo R, Martin A, Facchini F, et al.
Thyroglossal duct cyst: factors affecting cosmetic outcome and recurrence. Pediatr Int.
(2019) 61:1020-4. doi: 10.1111/ped.13955

25. McCann ME, de Graaff JC, Dorris L, Disma N, Withington D, Bell G, et al.
Neurodevelopmental outcome at 5 years of age after general anaesthesia or awake-regional
anaesthesia in infancy (GAS): an international, multicentre, randomised, controlled
equivalence trial. Lancet. (2019) 393:664-77. doi: 10.1016/s0140-6736(18)32485-1

26. Davidson AJ, Sun LS. Clinical evidence for any effect of anesthesia on the developing
brain. Anesthesiology. (2018) 128:840-53. doi: 10.1097/aln.0000000000001972

27. Schneuer FJ, Bentley JP, Davidson AJ, Holland AJ, Badawi N, Martin AJ, et al. The
impact of general anesthesia on child development and school performance: a
population-based study. Paediatr Anaesth. (2018) 28:528-36. doi: 10.1111/pan.13390

28. Andropoulos DB, Greene MF. Anesthesia and developing brains — implications of
the FDA warning. N Engl ] Med. (2017) 376:905-7. doi: 10.1056/NEJMp1700196

29. Rohof D, Honings J, Theunisse HJ, Schutte HW, van den Hoogen FJ, van den
Broek GB, et al. Recurrences after thyroglossal duct cyst surgery: results in 207
consecutive cases and review of the literature. Head Neck. (2015) 37:1699-704. doi: 10.
1002/hed.23817

frontiersin.org


https://doi.org/10.1016/j.otc.2014.09.003
https://doi.org/10.1016/j.otc.2014.09.003
https://doi.org/10.1097/00000658-192002000-00002
https://doi.org/10.1016/j.ijporl.2019.109725
https://doi.org/10.1016/j.ijporl.2019.109645
https://doi.org/10.1016/j.jpedsurg.2012.10.060
https://doi.org/10.1016/j.ijom.2014.07.007
https://doi.org/10.1016/j.ijporl.2014.06.029
https://doi.org/10.1177/0009922816687330
https://doi.org/10.1016/s0165-5876(02)00287-2
https://doi.org/10.1016/s0165-5876(02)00287-2
https://doi.org/10.1016/j.ijporl.2019.05.035
https://doi.org/10.1097/aco.0000000000000461
https://doi.org/10.1001/archoto.2011.225
https://doi.org/10.1016/j.ijporl.2003.07.006
https://doi.org/10.1016/j.ijporl.2017.03.002
https://doi.org/10.1080/00015458.2018.1529345
https://doi.org/10.1007/s12105-016-0724-7
https://doi.org/10.1007/s12105-016-0724-7
https://doi.org/10.1016/j.ijporl.2009.02.005
https://doi.org/10.1016/j.ijporl.2017.07.033
https://doi.org/10.1111/ped.13955
https://doi.org/10.1016/s0140-6736(18)32485-1
https://doi.org/10.1097/aln.0000000000001972
https://doi.org/10.1111/pan.13390
https://doi.org/10.1056/NEJMp1700196
https://doi.org/10.1002/hed.23817
https://doi.org/10.1002/hed.23817
https://doi.org/10.3389/fped.2022.1038767
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Optimal age of surgery for children with thyroglossal duct cysts: A single-institution retrospective study of 340 patients
	Introduction
	Materials and methods
	Study population
	Clinical procedure
	Data collection
	Statistics analyses

	Results
	Demographics
	Preoperative cyst infection and pathological inflammation
	Postoperative complications
	Recurrence

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


