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Abstract Adenotonsillectomy is one of the most common surgical procedures performed by
otolaryngologists. It is vital that surgeons are aware of the risks in performing this surgery
especially during the COVID-19 pandemic and in children with hematologic disorders. In this
review we describe common hematologic disorders often noted in pediatric patients undergo-
ing this procedure, as well as proper screening and management of these patients. In addition,
we also address the impact of the COVID-19 pandemic and some measures to help mitigate the
risks of this procedure during this time.
Copyright ª 2021 Chinese Medical Association. Publishing services by Elsevier B.V. on behalf of
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Introduction

Tonsillectomy and adenoidectomy (T&A) is one of the most
common otolaryngology procedures performed in the
United States, with upwards of 500,000 performed in chil-
dren annually.1,2 Although T&A is considered a routine
procedure there are several risks and patient complexities
to be considered.

Post-tonsillectomy hemorrhage (PTH) is a significant
complication of T&A occurring in approximately 2e8%.3,4

Patients with PTH frequently require another surgical pro-
cedure to obtain hemostasis, with severe bleeding some
require embolization and rarely it is the cause of patient
rvices by Elsevier B.V. on behalf of KeAi Communications Co. Ltd.
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mortality. Along with the surgical implications, it causes
significant distress and anxiety amongst both patients and
their families. Therefore, one must consider outside factors
that contribute to PTH. Patients with hematologic abnor-
malities are at increased risk while undergoing T&A, as they
are more sensitive to changes in hemoglobin and are
frequently unable to appropriately form clot. In addition,
these hematologic abnormalities are often undiagnosed at
the time of surgery, as children with underlying coagu-
lapthies will frequently remain asymptomatic prior to a
major bleeding event.

While patients with hematologic disorders have long
been recognized as high-risk for T&A, an entirely new high-
risk group has emerged in the past year due to the coro-
navirus disease 2019 (COVID-19) pandemic. Asymptomatic
or pre-symptomatic COVID-19 patients could potentially
transmit active sars-CoV-2 viral particles to the surgeon and
other operating room staff during a T&A. This review will
outline the pre-operative and intra-operative consider-
ations for each of these high-risk populations and provide
evidence to mitigate both patient and surgeon-related
complications.

Underlying coagulopathy

Pre-operative considerations

T&A is typically the first major surgery in a child’s life,
therefore limited opportunity exists for children to develop
a past history indicative of an underlying coagulopathy prior
to surgery. Since PTH is the most feared and morbid
complication of T&A, otolaryngologists have attempted to
effectively identify patients with underlying coagulopathies
for decades.5 The incidence of both PTH and common un-
derlying coagulopathies are rare, making it difficult to
establish screening measures for pre-operative
identification.

A survey evaluating pre-operative screening amongst
otolaryngologists found up to 25% ordered at minimum a
prothrombin time (PT) and partial thromboplastin time
(PTT). In some cases a complete blood count (CBC) was also
obtained.6 While pre-operative laboratory testing still may
be common in some areas of the country, there is more evi-
dence to support that these tests offer limited predictive
value to the surgeon. A meta-analysis by Krishna and col-
leagues demonstrated that PTH rates are equivalent in pa-
tients with abnormal PT/PTT vs those with normal PT/PTT,
indicating that these pre-operative labs are of little value.7

Another method utilized for pre-operative screening is
with a questionnaire, specifically for Von Willedbrand Dis-
ease (VWD).8 Similar to laboratory tests, they have good
negative predictive value but poor positive predictive
value.9 The questionnaires are easily conducted without
need for unnecessary blood draws making them more ad-
vantageous over pre-operative blood work.

More recent literature has also shown that screening for
an occult coagulopathy after post-tonsillectomy hemor-
rhage is also low-yield and potentially unnecessary. Gito-
mer and colleagues reviewed over 12,000 tonsillectomies
and reported that only 2% of the 311 children with PTH
were diagnosed with a coagulopathy.10 Another study
evaluating 250 PTHs identified a higher likelihood of an
underlying coagulopathy in children with multiple PTH.
Interestingly 38% of patients with one PTH had abnormal
PT/PTT but none were diagnosed with a coagulopathy. In
contrast, 13% of children with multiple PTH events were
ultimately diagnosed with a bleeding disorder.11

Pre-operative treatment with disease-specific medica-
tions is possible in cases of known pre-operative coagul-
opathy. Of the pediatric bleeding disorders, VWD is the
most common with a prevalence estimated in the United
States of roughly 1%.12 VWD has three subtypes with type III
at the most risk for significant bleeding after major surgery.
Type 1 VWD is the most common form and has been safely
and successfully treated during T&A with a combination of
desmopression (DDAVP) and aminocaproic acid. Despite
treatment being successful, post-operative bleeding rates
were still higher amongst children with type 1 VWD as
compared to healthy children.13 More recently, recombi-
nant and plasma-derived von Willebrand factor (VWF) are
available and can be used in select cases.9 Pharmacologic
treatment should be tailored to a specific patient based on
their underlying VWF levels and the expected risk of blood
loss during surgery.
Intraoperative considerations

Tonsillectomy techniques vary greatly across the United
States and Europe and many published studies have looked
at large cohorts of patients comparing the most common
techniques of the region. Unfortunately, it is more difficult
to compare multiple techniques across multiple studies, as
each group employs different combinations of techniques
for excision and then hemostasis after excision. Despite
these difficulties, some generalizations can be made about
technique relative to bleeding risk. The first broad
distinction is between cold tonsillectomy techniques and
those that involve either monopolar or bipolar diathermy.
Most large studies conclude that the use of diathermy,
monopolar or bipolar, generally increases the risk of sec-
ondary hemorrhage while cold techniques increase the risk
of primary hemorrhage.14e16 Since both “cold” and “hot”
techniques can lead to post-tonsillectomy bleeding in
different circumstances, it is unlikely that one method
alone would be safest to employ in patients with diagnosed
coagulapathies. A second broad distinction in technique is
between partial tonsillectomy, or tonsillotomy, and total
tonsillectomy. When comparing these two broad groups,
there is some evidence that partial tonsillectomy has a
lower rate of bleeding as compared total tonsillectomy.
One systematic review comparing the two techniques
compiled the data from available randomized controlled
trials and found the aggregate secondary bleed rate was
0.7% for partial tonsillectomy vs 2.0% for total tonsillec-
tomy.17 Another similar systematic review found that par-
tial tonsillectomy reduced the risk of secondary post-
tonsillectomy hemorrhage by 79%.18 Since this difference is
most pronounced for secondary hemorrhage, surgeons who
utilize diathermy for total tonsillectomy could consider a
partial tonsillectomy approach in patients with a known
coagulopathy as a way to potentially avoid a bleeding event
post-operatively.
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Sickle cell disease

Children with sickle cell disease (SCD) are at risk of addi-
tional complications when undergoing any surgical pro-
cedure including acute chest syndrome, vaso-occlusive
crisis, and acute kidney injury.19 When operating on this
group of patients it is vital to follow some basic principles
including avoiding intravascular volume depletion, hypoxia,
and significant drops in hemoglobin levels. Unfortunately,
patients undergoing T&A are at risk for all of these events
either intraoperatively or post-operatively. Despite the
risks, T&A is beneficial in this population because it helps
prevent the transient hypoxemia that can cause sickle
crisis. Children who underwent T&A with SCD displayed
decreased oxygen nadir after surgery, had fewer emer-
gency department visits, and decreased likelihood of acute
chest syndrome 1 year after surgery.20,21 Because children
with SCD are at risk for complications after T&A, it is
common practice to administer blood transfusions pre-
operatively.22 Data has shown that there is no benefit to
aggressive transfusion protocols in SCD patients undergoing
surgery and this has been demonstrated specifically in pa-
tients undergoing T&A as well.22,23 What is clear in the
literature is that each SCD patient needs tailored pre-
operative and intraoperative treatment by anesthesia staff
based on their prior crisis history, baseline hemoglobin, and
other secondary sequalae of SCD. Due to the complexity of
patients with SCD prior to surgery, they should be evaluated
by both anesthesia and hematology with an appropriate pre
and post-operative plan in place.

COVID-19

T&A is an open procedure where the exposed pharynx is in
continuity with the circulating air of the operating room.
Therefore, in most modern circumstances, powered
instrumentation applied to the tonsil and adenoid tissue
can generate particles that are released into the sur-
rounding air. Particles generated during the procedure will
be of varying sizes and nanoparticles can be aerosolized,
putting operating room staff at risk of inhaling these par-
ticles. Airborne particles are defined by the WHO as parti-
cles less than 5 mm, as they have the capability to remain
suspended in the air and can traverse down to the level of
the lower respiratory tract if inhaled.24 Since T&A is theo-
retically capable of emitting particles in the aerosol range,
it should be considered an aerosol-generating procedure
(AGP). Prior to the global COVID-19 pandemic, otolaryn-
gologists gave little thought to the potential risks to
themselves or their operating room colleagues when pre-
forming AGPs such as T&A and bronchoscopy. Unfortu-
nately, the recent pandemic has shed light on the potential
transmissibility of all infectious particles during AGPs.

Pre-operative considerations

T&A is an AGP, hence pre-operative testing should
concentrate on testing for potentially harmful and preva-
lent pathogens that could be present in the nasopharynx or
oropharynx of otherwise asymptomatic individuals. Prior to
the COVID-19 pandemic, there were fortunately no
commonly occurring pathogens that met the above criteria.
There is growing evidence that sars-CoV-2 viral particles are
present throughout the upper respiratory tract and that the
virus has a propensity for the nasal cavity and naso-
pharynx.25,26 Therefore T&A is a surgery where you are
disrupting one of the major reservoirs of sars-CoV-2 viral
particles in the body. It is currently the recommendation at
our institution for all patients undergoing elective otolar-
yngology surgery to undergo a reverse-transcriptase poly-
merase chain reaction (RT-PCR) test for sars-CoV-2 within
48 h prior to surgery. This practice dramatically decreases
the likelihood that operating room staff will be exposed to
a patient who is shedding active viral particles that could
be dispersed during intubation and surgery.

While it is unlikely, it is still theoretically possible for a
patient to test negative 48 h prior to surgery but still be in
the early pre-symptomatic phase of the disease. In this rare
scenario, a patient could have COVID-19 and be producing
sufficient viral particles in their nasopharynx and
oropharynx to transmit live virus during surgery. As such,
appropriate personal protective equipment, including sur-
gical masks and eye shields, should be worn even if a person
has a negative RT-PCR test prior to surgery. Additionally, if
the prevalence of COVID-19 is high in your area and a pa-
tient develops upper respiratory symptoms shortly after
surgery, it would be prudent to test again for sars-CoV-2
infection via RT-PCR to rule out an inadvertent occupa-
tional exposure for operating room staff. If a child tests
positive for COVID-19 pre-operatively, then the procedure
is postponed at least 3 weeks. The child can be rescheduled
within 3 months of the positive test as long as the child does
not have any symptoms at the time of scheduling. A repeat
test is not warranted if they are within this window.
Intra-operative considerations

While there is no published research to date that directly
addresses how surgical technique can affect the dispersal
of infectious particles, there are several studies that have
analyzed the surgical plume produced during tonsillectomy.
Of the surgical devices utilized regularly by otolaryngolo-
gists, lasers and monopolar electrocautery (EC) are the two
that have undergone the most study with regard to their
surgical byproducts. Both lasers and EC devices are capable
of rapidly heating tissue to its boiling point, destroying cells
and releasing their contents as small particles. This surgical
plume contains both viable and non-viable cellular rem-
nants, including viruses and bacteria.27 Most notably, intact
viral DNA of human papillomavirus (HPV) has been detected
in surgical plumes after carbon dioxide (CO2) laser treat-
ment of verrucous lesions.28 While similar studies have not
yet been performed on other recent viruses of concern,
such as sars-CoV-2, it is rationale to assume that intact viral
particles could also be dispersed into the air in a similar
manner.

One mitigation strategy that is becoming rapidly popular
throughout many surgical specialties is the use of a smoke
evacuator system (SES) to remove the surgical plume once
it is created. Carr et al compared surgical plume production
in pediatric tonsillectomy with and without the use of a
SES. In addition, they compared tonsillectomy at two
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different EC intensity settings. They found a higher EC
setting produced higher particle number concentrations as
compared to a lower setting. Additionally they found that
the SES dramatically reduced the particle number concen-
tration, so much so that a high EC setting with SES still
produced fewer particles than a low EC setting without
SES.29 The same group published a similar study that
included a third group where a surgical assistant was
allowed to actively hold a suction over the surgical field.
Again mean particle number concentration was lowest with
tonsillectomy with SES. Tonsillectomy with manual suction
produced roughly twice the particle concentration as ton-
sillectomy with SES and tonsillectomy without suction
produced 16 times the particle concentration.30

Unfortunately to date, no specific data exists evaluating
other common surgical instruments utilized during T&A,
such as the Coblator wand and powered microdebrider.
Both instruments utilize different methods of tissue
destruction making it difficult to infer the amount of
aerosolization production during surgery. Until proven
otherwise, it is safer to assume that these instruments also
create aerosolized particles in the respirable range and
contain infectious organisms.

In highly endemic areas of COVID-19, keeping patients
out of the hospital and limiting patient encounters becomes
of vital importance. As discussed earlier, there is evidence
to support that both post-operative pain and bleeding rates
are improved in partial tonsillectomy as compared to total
tonsillectomy.17,18 Especially when hospital capacity is a
concern, surgeons could potentially perform partial tonsil-
lectomy to help avoid potential readmissions or return trips
to the operating room. Under such dire circumstances,
decreasing potential hospitalizations is beneficial for the
patient and the healthcare system.

Another emerging mitigation strategy is the use of
topical providone-iodine solution (PVPeI) during surgery.
Historically, PVP-I solution has been utilized to decrease
pre-operative microbial burden prior to procedures.31 Since
PVP-I solution has bacteriocidal and virucidal properties in
vitro it is an ideal solution to apply topically to the
oropharynx and nasopharynx.32 In addition, 0.5% PVP-I has
recently been demonstrated to completely inactivate sars-
CoV-2 virus after 15 s in in vitro models.33 PVP-I comes in
several formulations and strengths but, in general, is
considered safe to use in short-term applications without
any significant side-effects.34 Given this variability, the
label should always be checked prior to use to ensure there
are no flammable components, as T&A surgery has a high
risk of airway fire. If deemed appropriate, PVP-I can be
applied to the tonsil and adenoid tissue either with soaked
cotton swabs or it can be irrigated into the oral cavity in a
dilute solution.35 With either application method, care
should be taken to avoid inadvertent exposure of the tra-
chea and lungs to the PVP-I solution as there have been
case reports of aspiration pneumonitis after intraoral PVP-I
application.36 Diluting the PVP-I to the lowest effective
concentration, ensuring the cuff is up with no leak from the
endotracheal tube, and placing a throat pack are some
strategies to decrease toxicity to the patient. It is impor-
tant to note that PVP-I use has only proven effective at
eliminating sars-CoV-2 on a flat surface and therefore has
no proven in-vivo clinical effect. This may be especially
relevant for T&A, where the reservoir of viral particles may
be within the tissue itself, which would not likely be con-
tacted by a topical application of PVP-I.

Conclusions

T&A is one of the most common surgical procedures per-
formed by otolaryngologists. While most procedures are
performed in children with sleep apnea or recurrent ton-
silitis, it is vital to understand and prepare for other un-
derlying comorbidities. Although children with underlying
coagulopathies may be difficult to identify pre-operatively
with either the lab or questionnaire methods, it is neces-
sary to use one of these methods for screening. In cases
where coagulopathy or bleeding disorder is identified, a
multidisciplinary approach is recommended to manage both
pre and post operatively. Additionally, the COVID-19
pandemic has made AGPs such as T&A more challenging.
Surgeons should ensure proper protection for themselves
and their staff and use measures to mitigate the spread of
such viral infections.
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15. Söderman AC, Odhagen E, Ericsson E, et al. Post-tonsillectomy
haemorrhage rates are related to technique for dissection and for
haemostasis. An analysis of 15734 patients in the National Tonsil
Surgery Register in Sweden. Clin Otolaryngol. 2015;40:248e254.

16. Mowatt G, Cook JA, Fraser C, McKerrow WS, Burr JM. System-
atic review of the safety of electrosurgery for tonsillectomy.
Clin Otolaryngol. 2006;31:95e102.

17. Acevedo JL, Shah RK, Brietzke SE. Systematic review of com-
plications of tonsillotomy versus tonsillectomy. Otolaryngol
Head Neck Surg. 2012;146:871e879.

18. Zhang LY, Zhong L, David M, Cervin A. Tonsillectomy or ton-
sillotomy? A systematic review for paediatric sleep-disordered
breathing. Int J Pediatr Otorhinolaryngol. 2017;103:41e50.

19. Adjepong KO, Otegbeye F, Adjepong YA. Perioperative man-
agement of sickle cell disease. Mediterr J Hematol Infect Dis.
2018;10, e2018032.

20. Farrell AN, Goudy SL, Yee ME, Leu RM, Landry AM. Adeno-
tonsillectomy in children with sickle cell disease and obstruc-
tive sleep apnea. Int J Pediatr Otorhinolaryngol. 2018;111:
158e161.

21. Liguoro I, Arigliani M, Singh B, et al. Beneficial effects of
adenotonsillectomy in children with sickle cell disease. ERJ
Open Res. 2020;6(4):71e2020.

22. Halvorson DJ, McKie V, McKie K, Ashmore PE, Porubsky ES.
Sickle cell disease and tonsillectomy. Preoperative manage-
ment and postoperative complications. Arch Otolaryngol Head
Neck Surg. 1997;123:689e692.

23. Estcourt LJ, Kimber C, Trivella M, Doree C, Hopewell S. Pre-
operative blood transfusions for sickle cell disease. Cochrane
Database Syst Rev. 2020;7:CD003149.
24. Infection Prevention and Control of Epidemic- and Pandemic-
Prone Acute Respiratory Infections in Health Care. Geneva:
World Health Organization; 2014. PMID: 24983124.

25. Sungnak W, Huang N, Bécavin C, et al. SARS-CoV-2 entry fac-
tors are highly expressed in nasal epithelial cells together with
innate immune genes. Nat Med. 2020;26:681e687.

26. Zou L, Ruan F, Huang M, et al. SARS-CoV-2 viral load in upper
respiratory specimens of infected patients. N Engl J Med. 2020;
382:1177e1179.

27. Alp E, Bijl D, Bleichrodt RP, Hansson B, Voss A. Surgical smoke
and infection control. J Hosp Infect. 2006;62:1e5.

28. O’, Garden JM, Banion MK, et al. Papillomavirus in the vapor of
carbon dioxide laser-treated verrucae. JAMA. 1988;259:
1199e1202.

29. Carr MM, Patel VA, Soo JC, Friend S, Lee EG. Effect of elec-
trocautery settings on particulate concentrations in surgical
plume during tonsillectomy. Otolaryngol Head Neck Surg.
2020;162:867e872.

30. O’, Brien DC, Lee EG, et al. Surgical team exposure to cautery
smoke and its mitigation during tonsillectomy. Otolaryngol
Head Neck Surg. 2020;163:508e516.

31. Rezapoor M, Nicholson T, Tabatabaee RM, Chen AF,
Maltenfort MG, Parvizi J. Povidone-iodine-based solutions for
decolonization of nasal Staphylococcus aureus: a randomized,
prospective, placebo-controlled study. J Arthroplasty. 2017;
32:2815e2819.

32. Eggers M, Koburger-Janssen T, Eickmann M, Zorn J. In vitro
bactericidal and virucidal efficacy of povidone-iodine gar-
gle/mouthwash against respiratory and oral tract pathogens.
Infect Dis Ther. 2018;7:249e259.

33. Bidra AS, Pelletier JS, Westover JB, Frank S, Brown SM,
Tessema B. Rapid in-vitro inactivation of severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) using povidone-
iodine oral antiseptic rinse. J Prosthodont. 2020;29:529e533.

34. Cooper RA. Iodine revisited. Int Wound J. 2007;4:124e137.
35. Chorney SR, Rizzi MD, Dedhia K. Considerations for povidone-

iodine antisepsis in pediatric nasal and pharyngeal surgery
during the COVID-19 pandemic. Am J Otolaryngol. 2020;41:
102737.

36. Chepla KJ, Gosain AK. Interstitial pneumonitis after betadine
aspiration. J Craniofac Surg. 2012;23:1787e1789.
Edited by Li-Shi Yang

https://doi.org/10.1002/lary.29244
https://doi.org/10.1002/lary.29244
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref12
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref12
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref12
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref12
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref13
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref13
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref13
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref13
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref13
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref14
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref14
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref14
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref14
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref15
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref15
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref15
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref15
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref15
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref16
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref16
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref16
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref16
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref17
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref17
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref17
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref17
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref18
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref18
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref18
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref18
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref19
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref19
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref19
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref20
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref20
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref20
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref20
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref20
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref21
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref21
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref21
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref21
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref22
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref22
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref22
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref22
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref22
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref23
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref23
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref23
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref24
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref24
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref24
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref25
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref25
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref25
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref25
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref26
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref26
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref26
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref26
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref27
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref27
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref27
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref28
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref28
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref28
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref28
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref29
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref29
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref29
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref29
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref29
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref30
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref30
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref30
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref30
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref31
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref31
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref31
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref31
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref31
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref31
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref32
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref32
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref32
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref32
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref32
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref33
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref33
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref33
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref33
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref33
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref34
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref34
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref35
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref35
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref35
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref35
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref36
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref36
http://refhub.elsevier.com/S2095-8811(21)00038-X/sref36

	Adenotonsillectomy in high risk patients: Hematologic abnormalities and COVID-19 considerations
	Introduction
	Underlying coagulopathy
	Pre-operative considerations
	Intraoperative considerations

	Sickle cell disease
	COVID-19
	Pre-operative considerations
	Intra-operative considerations

	Conclusions
	Declaration of competing interest
	Declaration of competing interest
	References


