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Abstract

The practice of releasing restrictive oral frenula, more commonly
known as tongue or lip ties has increased markedly in recent years.
Providers who perform release of restrictive frenula include otolar-
yngologists, pediatricians, family practitioners, dentists, and nurse
practitioners. It has been documented in the literature that training
and protocols vary among providers regarding diagnosis, education,
and auxiliary care. In this post-coronavirus disease 2019 (COVID-19)
world, resistance to vaccinations of newborns may also lead to re-
sistance to administration of vitamin K immediately after delivery.
Vitamin K deficiency bleeding (VKDB) is a potentially fatal sequela
of ankyloglossia release if vitamin K has not been administered to the
infant. This paper focuses on and proposes a protocol to mitigate or
eliminate the risk of VKDB during infant tongue tie release based on
the standards of care established by the American Academy of Pedi-
atrics and the College of Family Physicians of Canada and the prin-
ciple of primum non nocere (first, do no harm), one of the principal
precepts of the Hippocratic Oath.
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bleeding

Introduction and History

The practice of releasing restrictive oral frenula, more com-
monly known as tongue or lip ties has increased markedly in
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recent years. The release of such oral restrictions reportedly
increased by 834% in the USA between 1997 and 2012 [1].
A study in British Columbia, Canada, reported an increase
of 89% between the years of 2004 and 2013 [2]. Based on
the literature, the incidence of ankyloglossia in the newborn
ranges from 4% to 12.8%. Ricke et al reported an incidence of
4.2% in his studies [3]. Hogan et al reported an incidence of
10.7% [4]. Ballard et al reported an incidence of 3.2% in hos-
pital inpatients and 12.8% in outpatients [5]. More concerns
with tongue-tie surgery have been noticed as breastfeeding
has become more prevalent [3, 5-12]. Mosby’s Dental Dic-
tionary defines a frenectomy as “the surgical detachment
or excision of a frenum from its attachment...also called a
frenotomy” [13]. The newborn nursery at Lucile Packard
Children’s Hospital of Stanford University defines frenoto-
my (also known as frenulotomy or frenulectomy) as “...the
procedure in which the lingual frenum is cut. It is done when
the frenulum seems unusually short or tight (ankyloglossia
or ‘tongue-tie’). In the newborn nursery, frenotomy is indi-
cated when the abnormal frenulum is impairing the infant’s
ability to breastfeed” [14]. Providers who perform release of
restrictive frenula include otolaryngologists, pediatricians,
family practitioners, dentists, and nurse practitioners. It has
been documented in the literature that training and protocols
vary among providers regarding diagnosis, education, and
auxiliary care [15-18].

Due to the increased number of frenectomies, this paper
focuses on and proposes a protocol to mitigate or eliminate the
risk of vitamin K deficiency bleeding (VKDB) during infant
tongue tie release based on the standards of care established by
the American Academy of Pediatrics and the College of Fam-
ily Physicians of Canada [19-22] and the principle of primum
non nocere (first, do no harm), one of the principal precepts of
the Hippocratic Oath.

Risks of Ankyloglossia Release

While risks are low when performing a frenectomy, some ad-
verse postoperative sequelae may occur which may result in
suboptimal outcomes, and could in some cases be serious, or
even fatal. Medical sequelae include pain, suboptimal to no
improvement in breastfeeding, ranula, swelling, damage to
salivary glands, infected sublingual hematoma, edema, oral
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aversion, trauma to the baby and mother, increased length of
hospitalization when care is associated with their birth admis-
sion, and bleeding. Financial burdens to the family may also
occur [23-28]. The International Journal of Pediatric Otorhi-
nolaryngology [29] published a case report and a systematic
review of complications after tongue-tie release.

Searching via MEDLINE, EMBASE and Scopus, 47 ma-
jor complications were found in 34 patients. The complica-
tions included: hypovolemic shock, acute airway obstruction,
apnea, and Ludwig’s angina. Documentation of cases of exces-
sive hemorrhage post procedure varies from study to study.
In a review of complications following lingual frenectomy,
Varadan et al noted that 3% to 8% of cases result in bleeding
during or after frenectomy [30]. Hale et al noted bleeding as a
complication of infant frenotomy in 19% of cases [31].

Three cases from the literature are summarized here. Kim
et al [32] described a case of delayed hemorrhage leading to
hypovolemic shock post-surgery. A 6-week-old healthy baby
presented to a dental office for release of a tongue-tie and a
maxillary anterior lip tie. Both ties were released with a di-
ode laser. On postoperative day (POD) 2, the mother noted
blood-tinged sputum, but no active bleeding. On POD 5, the
mother noted bloodstains on the infant’s bed and shirt with
blood clots in the mouth. The patient was brought to the emer-
gency department. At admission, the patient’s blood pressure
was 50/35 mm Hg, with a heart rate of 217, and initial hemo-
globin of 117 g/L. White blood cell (WBC), hematocrit, inter-
national normalized ratio (INR), and partial thromboplastin
time (PTT) levels were all within normal limits, but venous
blood gas pH was 7.2, and lactate was 7.2 mmol/L. Based
on these laboratory values, a diagnosis of hypovolemic shock
was made. A 2.5-cm blood clot was found at the operative
site, with no active bleeding. When the clot was suctioned, a
1.5-cm raw surgical site extended from the lingual frenum to
the left floor of the mouth. The site was cauterized with silver
nitrate, and clindamycin was given postoperatively prophy-
lactically for 5 days.

Tracy et al [33] discuss two cases of hypovolemic shock
following labial and lingual frenectomy. The first case de-
scribes a 13-month-old female who received both lingual
and maxillary anterior labial frenectomy. She experienced no
bleeding after the procedure, but at 19 h post-surgery was
found limp and unresponsive at home with blood-stained
bed linens. Emergency Medical Services providers observed
tachycardia, tachypnea, hypotension, pallor, and lethargy.
Cardiopulmonary resuscitation was administered with the
return of spontaneous respirations, and she received a trans-
fusion of one unit of packed red blood cells (PRBC) upon
admission to the hospital. She had no family history of bleed-
ing disorders, and she tested negative for coagulopathies. The
second case describes a 4-year-old male who underwent a
lingual frenectomy performed with scissors and silver nitrate
for hemostasis without complication. After multiple episodes
of bleeding beginning on POD 2, he was ultimately admitted
to the hospital on day 8, where he received a transfusion,
and was taken to the operating room for control of hemor-
rhage. Arterial bleeding was noted at the surgical site, which
was treated by suction electrocautery and over-sewing of the
surgical site.
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Vitamin K Refusal

Though the cases described above are rare, they do occur; and
with the marked increase in surgical frenum release, the possi-
bility of more frequent cases must be considered. Though none
ofthe above cases were directly linked to VKDB, the Tennessee
Department of Health (TDH) and Centers for Disease Control
and Prevention (CDC) investigated vitamin K refusal among
parents in 2013 after learning of four cases of VKDB associ-
ated with prophylaxis refusal [34]. Marcewicz et al reported
that chart reviews were conducted at Nashville-area hospitals
for 2011 - 2013 and Tennessee birthing centers for 2013 to
identify parents who had refused injectable vitamin K for their
infants. At hospitals, 3.0% of infants did not receive inject-
able vitamin K due to parental refusal, but at birthing centers
31% of infants did not receive injectable vitamin K [35]. In his
PubMed search for the frequency of and reasons for refusal of
intramuscular vitamin K, Loyal et al noted that the frequency
of refusal of intramuscular vitamin K by parents ranged from
0% to 3.2% in US hospitals, up to 14.5% in home births, and
up to 31.0% in birthing centers [36]. The possibility of more
adverse sequelae post-frenectomy as a result of vitamin K de-
ficiency must be considered, when one looks at the significant
increase in the number of frenectomy cases being performed.
Another consideration is the recent politicization of vaccines.
The past 2 years during the coronavirus disease 2019 (COV-
ID-19) pandemic has seen a great deal of skepticism regarding
vaccination efforts against COVID-19. Sahni et al studied a
cohort of 282,378 children. They noted that children whose
parents had refused vitamin K were more than 14 times as like-
ly not to have received the recommended vaccinations by age
15 months than were those who received the vitamin K. They
noted that midwife-assisted deliveries were more associated
with vitamin K refusal. Planned home deliveries and deliver-
ies at birth centers were also more likely to result in vitamin
K refusal [37]. Schmidt et al noted a 239% increase in Google
searches of home birth information during the COVID-19 pan-
demic when compared with pre-pandemic search levels [38].
Noddin et al completed a retrospective study of over 300,000
births, with 50.26% pre-pandemic and 49.73% during the pan-
demic. Principal findings included a 30% increase in home
births during the pandemic [39]. Other similar studies [40, 41]
have also reported significant increases in home births during
the pandemic. This statistically significant increase in home
births combined with the increase in vitamin K refusal has the
potential to lead to devastating consequences if these infants
undergo surgical procedures such as frenectomy.

VKDB

Vitamin K modulates blood clotting, as it is responsible for
activating clotting factors II, VII, IX and X. Newborns chroni-
cally have low vitamin K levels because only small amounts
pass through the placenta. Vitamin K is produced by bacte-
ria in the intestines. Since a neonate’s gut is sterile, they have
fewer endogenous stores of vitamin K. Breast milk is known
to contain very low levels of vitamin K; thus, neonates receive
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little during breastfeeding. Therefore, breast-fed neonates are
at risk for elongated vitamin K deficiency [42-45].

VKDB is associated 90% of the time with exclusively
breast-fed babies and is approximately twice as likely in males
as females [46]. An increase in the manifestation of VKDB,
previously known as hemorrhagic disease of the newborn
(HDNB), has recently drawn attention [47]. This surge cor-
relates well with the recent phenomenon of parental refusal of
the normally administered intramuscularly (IM) dose of vita-
min K immediately following delivery [48].

VKDB has been categorized in the literature into three
presentations: early, classic, and late. Early VKDB usually
occurs during the first 24 h. It is most frequently linked to
maternal medications, such as anti-epileptics (barbiturates,
carbamazepine, and phenytoin), anti-tuberculosis (rifampicin,
isoniazid) and select antibiotics (cephalosporins), as well as
anti-coagulants (warfarin and coumadin) [49-51]. Without vi-
tamin K administration, babies whose mothers had taken these
drugs during pregnancy have a 6-12% chance of developing
VKDB [52]. Classic VKDB is observed on days 2 through 7
[49]. Infants with classic VKDB typically present with bruis-
ing, oozing from injection sites, and/or bleeding around their
umbilicus. Tragically they may experience intracranial and
intra-abdominal hemorrhaging [49, 51]. Classic VKDB has
been almost eliminated with the administration of IM vitamin
K at birth [53, 54]. Statistical variance is observed in the litera-
ture, with the prevalence ranging from 0-1.5% [55, 56]. Early
and classic VKDB occur more often than late VKDB, affecting
from 1 in 60 to 1 in 250 babies [57, 58].

Late VKDB is characterized as having a typical onset
from week 2 to 6 months but can be up to 1 year of age. It
occurs primarily in breast-fed babies, and results from low
vitamin K ingestion and low absorption secondary to hepato-
biliary disease, such as cholestasis [44, 49, 50]. The condition
is quite serious and can result in gastrointestinal bleeds and
intracranial hemorrhage in 50% of affected babies [49, 50].
Late VKDB is known for a high risk of morbidity and mortal-
ity; however, there is insufficient evidence that a 1 mg IM dose
will reduce the chance of developing late VKDB [53]. The in-
cidence of late VKDB ranges from 1/14,000 to 1/25,000 [57-
59]. The American Academy of Pediatrics (AAP) recommends
administration of 0.5 to 1 mg of vitamin K IM to all newborns
[20, 21]. The Canadian Pediatric Society (CPS) recommends
the IM formulation yet allows for an alternative oral dosing
of 2 mg within 6 h of delivery, another 2 mg dose at 24 weeks
and a third dose at 6 - 8 weeks [50]; however, they instruct
physicians to advise patients that oral vitamin K is less effec-
tive than IM.

While 1 mg of vitamin K IM is widely used to reduce or
prevent the incidence of early and classic forms of VKDB, in-
sufficient evidence exists on the efficacy of reducing the late
form. Also, it is unknown if the IM form and supplemental oral
formulations increase efficacy [42, 44, 47, 54]. Due to the high
morbidity and mortality, IM prophylaxis is recommended for
all neonates for early, classic and late forms [22, 44, 57].

Vitamin K deficiency is diagnosed by an INR of 4, or nor-
mal platelet count and fibrinogen levels with a prothrombin
time (PT) that is four times the control values. Administration
of intramuscular vitamin K results in the clotting factors II,
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VII, IX and X returning to normal levels [42, 46, 49, 57, 60].

Parental refusal of the administration of IM vitamin K to
newborns has become a public health concern. As discussed
earlier, four cases of VKDB presented in Nashville, Tennessee
(USA) in 2013. In all four infants, the parents had refused vita-
min K prophylaxis [34]. Parental anxiety about IM vitamin K
administration may partly be due to concerns about developing
cancer secondary to the IM formulation [61-63]. The original
formulation from 1960 contained adjuvants such as propylene
glycol and phenol, which has been shown to promote tumors
in mice [64]. Subsequent studies failed to establish a relation-
ship between intramuscular vitamin K and childhood cancer
[65-68]. The updated mixed micellar preparation is comprised
of phosphatidylcholine and glycolic acid [64].

Vitamin K supplementation in mothers has not been shown
to be effective in eliminating VKDB in babies [69]. Also, stud-
ies show the oral formulations are not as effective as the IM
form [66]. Multiple oral doses are more effective than a single
oral dose, but compliance is often poor [60, 70].

Data are available on circumcision, another frequently
performed early elective surgical procedure, which includes
the risk of possible hemorrhage. It has been noted that exces-
sive bleeding occurs in 1% of cases [71, 72]. Practitioners can
reduce the risk of VKDB bleeding by a vitamin K injection
after birth [73, 74].

It is imperative that providers engaging in any surgical
procedure be aware that bleeding disorders can reveal them-
selves even with no family history of any bleeding abnormali-
ties. For example, hemophilia presents as a primary spontane-
ous mutation in at least 30% of cases when there is no known
family history [42].

Responsibilities of Ankyloglossia Team Mem-
bers

Every member of the Ankyloglossia Care Team functions with-
in complex multifaceted roles. We each assess and intervene,
all within our own unique scope of practice, while we are also
held accountable to high ethical guidelines. Our actions must
be navigated by non-malfeasance and research-based practic-
es. Additionally, health care providers are educators purely as
part of our role in the structure of society. Critically important
to note is that when caring for pediatric clients, when our pa-
tients are minors, unable to grant informed consent or agree to
take risks for themselves, we are held to an even heightened
level of standards.

Ethical Points to Consider

Ethically, we are obligated to honestly and transparently share
the information we possess, as we eliminate or strive to miti-
gate unnecessary risks. Performing an ankyloglossia release or
revision without appropriate vitamin K IM prophylaxis may
result in both unnecessary and unacceptable risks, either for
excessive or uncontrollable bleeding, potential hospitalization,
or even death. Therefore, in the authors’ opinions, vitamin K
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IM ethically must be required preoperatively.

The greatest responsibility of discussing postoperative
bleeding risks falls upon the professional who performs the
frenectomy. These health care practitioners serve in what many
families consider the apex role of influence with respect to the
frenectomy procedure within the Ankyloglossia Care Team.
Therefore, he or she possesses the highest ethical obligation
to support the entire care team, including the patient’s pediatri-
cian, in explaining the importance of intramuscular vitamin K
in the prevention of VKDB.

A standard “consent for surgery” mentions the risk of un-
foreseen or unavoidable bleeding, but in no way releases the
frenectomy provider from the obligation to take reasonable
precautions to prevent VKDB. The provider may be consid-
ered specifically negligent for performing an elective proce-
dure without requiring prior administration of IM vitamin K,
because that specific intervention has a known proven effect in
reducing the risk of VKDB.

Additionally, herein we believe that providers who offer
an option to sign a waiver or an additional consent form or a
specific release omitting IM vitamin K or allowing for the sub-
stitution with an oral form of vitamin K gives the impression
that the provider believes the oral form to be as efficacious as
the IM form, or that taking on these risks is acceptable. There-
fore, we do not recommend the use of any such documents.

Proposal of the Authors: Best Practice Consid-
erations

The authors of this report, based on both the previously men-
tioned standard of care recommended by the American Acade-
my of Pediatrics, and the lack of evidence of any therapeutically
equivalent alternatives to intramuscular vitamin K prophylaxis
in protection from early, classic, or late VKDB herein propose
all providers of elective frenulum release or revision should re-
quire intramuscular vitamin K prophylaxis prior to performing
any surgical procedure on patients under 6 months of age.

We propose the question of vitamin K IM status should
be addressed prior to the scheduled date of any elective pro-
cedure. Neglecting to inquire about this detail before bringing
the family into the provider’s office adds undue stress to an al-
ready complex situation. Initial omission of vitamin K will not
negate eventual release, as vitamin K IM can be obtained via
the patients’ primary care physicians prior to an appointment
with a release provider.

We must emphasize once again that oral vitamin K has
not been proven to provide the same therapeutic prevention of
VKDB as vitamin K administered via the IM route. Therefore,
we draw to your attention our specific recommendation that
vitamin K must be administered via the intramuscular route.

Legal Considerations

Finally, no recommendation would be complete without a
brief discussion of the legal considerations regarding the rec-
ommendation. Though none of the authors are attorneys, we
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feel it incumbent upon ourselves to briefly discuss the litera-
ture regarding standard of care and clinical practice guidelines
(CPGs). For more concise advice, the reader is strongly urged
to consult with a malpractice attorney or hospital legal coun-
sel. Remember that standard of care is not a medical term, it
is a legal term. In the past, standard of care was discussed as
standard of care in the community where one practiced. In the
past few decades, due to the widespread availability of online
journals and online continuing education, standard of care is
now thought of as nationwide, rather than community wide.
Standard of care is now the same whether one practices in an
urban, suburban or rural setting.

Vitamin K prophylaxis has been standard of care in the USA
since the American Academy of Pediatrics Committee on Nutri-
tion recommended it in 1961 [75]. The CPS also recommends
IM injection and instructs physicians to advise patients that oral
vitamin K is less effective than IM [76]. We earlier discussed
that the provider may be considered specifically negligent for
performing an elective procedure without requiring prior admin-
istration of IM vitamin K, because that specific intervention has
a known proven effect in reducing the risk of VKDB.

Moffett et al [77] discuss the association between CPGs and
standard of care. They state that the guidelines “may be used as
learned treatises...to suggest physician deviance from the docu-
ment as deviance from the standard of care”. They further state
that CPGs “are being used more frequently in court cases as sup-
port for the standard of care”. Kelly et al state “the courts now use
CPGs as shorthand for the standard of care in making malprac-
tice determinations” [78]. Performing an ankyloglossia release
without prior IM vitamin K injection could possibly be construed
as a violation of standard of care, as well as negligence.

Health care providers are responsible to always model
best practice, among not only our immediate colleagues, but
also when counseling the families we serve. Families trust us
to constantly advocate for the highest of safety standards for
everyone we have under our care. We must strive to deserve
that trust.

Acknowledgments
None to declare.
Financial Disclosure

There is no financial interest from any source for this paper.
This paper was not funded by any person or organization.

Conflict of Interest
All of the authors deny any conflict of interest.

Author Contributions

All of the authors have contributed equally to the preparation

www.theijcp.org



Abramczyk et al

Int J Clin Pediatr. 2024;13(1):1-7

and review of this paper. More specifically: Ms. Funston wrote
the sections on Ankyloglossia Team functioning and best prac-
tices. Dr. Convissar researched the references, added the case
histories and wrote the section on legal considerations. Dr.
Morse wrote the section on VKDB. Dr. Abramczyk wrote the
remainder of the paper.

Data Availability

The authors declare that data supporting the findings of this
study are available within the article.

References

10.

I1.

12.

13.

Walsh J, Links A, Boss E, Tunkel D. Ankyloglossia and
lingual frenotomy: national trends in inpatient diagnosis
and management in the United States, 1997-2012. Oto-
laryngol Head Neck Surg. 2017;156(4):735-740. doi pub-
med pmc

Joseph KS, Kinniburgh B, Metcalfe A, Razaz N, Sabr Y,
Lisonkova S. Temporal trends in ankyloglossia and fre-
notomy in British Columbia, Canada, 2004-2013: a pop-
ulation-based study. CMAJ Open. 2016;4(1):E33-40. doi
pubmed pmc

Ricke LA, Baker NJ, Madlon-Kay DJ, DeFor TA. New-
born tongue-tie: prevalence and effect on breast-feeding.
J Am Board Fam Pract. 2005;18(1):1-7. doi pubmed
Hogan M, Westcott C, Griffiths M. Randomized, con-
trolled trial of division of tongue-tie in infants with feed-
ing problems. J Paediatr Child Health. 2005;41(5-6):246-
250. doi pubmed

Ballard JL, Auer CE, Khoury JC. Ankyloglossia: assess-
ment, incidence, and effect of frenuloplasty on the breast-
feeding dyad. Pediatrics. 2002;110(5):e63. doi pubmed
Berry J, Griffiths M, Westcott C. A double-blind, rand-
omized, controlled trial of tongue-tie division and its
immediate effect on breastfeeding. Breastfeed Med.
2012;7(3):189-193. doi pubmed

Griffiths DM. Do tongue ties affect breastfeeding? J Hum
Lact. 2004;20(4):409-414. doi pubmed

Marmet C, Shell E, Marmet R. Neonatal frenotomy may
be necessary to correct breastfeeding problems. J Hum
Lact. 1990;6(3):117-121. doi pubmed

Masaitis NS, Kaempf JW. Developing a frenotomy policy
at one medical center: a case study approach. J Hum Lact.
1996;12(3):229-232. doi pubmed

Messner AH, Lalakea ML, Aby J, Macmahon J, Bair E.
Ankyloglossia: incidence and associated feeding difficul-
ties. Arch Otolaryngol Head Neck Surg. 2000;126(1):36-
39. doi pubmed

Segal LM, Stephenson R, Dawes M, Feldman P. Preva-
lence, diagnosis, and treatment of ankyloglossia: meth-
odologic review. Can Fam Physician. 2007;53(6):1027-
1033. pubmed pmc

Fehrenbach M. Mosby's Dental Dictionary, 4th Edition.
St. Louis. 2020.

Stanford Medicine Frenotomy. https://med.stanford.edu/

Articles © The authors | Journal compilation © Int | Clin Pediatr and Elmer Press Inc™

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

newborns/professionaleducation/frenotomy.html.

Buryk M, Bloom D, Shope T. Efficacy of neonatal re-
lease of ankyloglossia: a randomized trial. Pediatrics.
2011;128(2):280-288. doi pubmed

Frenectomy for the correction of ankyloglossia: a review
of clinical effectiveness and guidelines. Ottawa (ON).
2016. pubmed

Ferres-Amat E, Pastor-Vera T, Rodriguez-Alessi P,
Ferres-Amat E, Mareque-Bueno J, Ferres-Padro E. The
prevalence of ankyloglossia in 302 newborns with breast-
feeding problems and sucking difficulties in Barcelona:
a descriptive study. Eur J Paediatr Dent. 2017;18(4):319-
325. doi pubmed

Yoon A, Zaghi S, Weitzman R, Ha S, Law CS, Guillem-
inault C, Liu SYC. Toward a functional definition of an-
kyloglossia: validating current grading scales for lingual
frenulum length and tongue mobility in 1052 subjects.
Sleep Breath. 2017;21(3):767-775. doi pubmed

Routine administration of vitamin K to newborns. Joint
position paper of the Canadian Paediatric Society and the
Committee on Child and Adolescent Health of the Col-
lege of Family Physicians of Canada. Can Fam Physician.
1998;44:1083-1090. pubmed pmc

American Academy of Pediatrics Committee on Fetus
and Newborn. Controversies concerning vitamin K and
the newborn. American Academy of Pediatrics Com-
mittee on Fetus and Newborn. Pediatrics. 2003;112(1 Pt
1):191-192. pubmed

American Academy of Pediatrics. Policy Statement -
AAP publications retired and reaffirmed. Pediatrics.
2009;124(2):845. doi pubmed

Weddle M, Empey A, Crossen E, Green A, Green J, Phil-
lipi CA. Are Pediatricians Complicit in Vitamin K De-
ficiency Bleeding? Pediatrics. 2015;136(4):753-757. doi
pubmed

Brookes A, Bowley DM. Tongue tie: the evidence for fre-
notomy. Early Hum Dev. 2014;90(11):765-768. doi pub-
med

Hansen R, MacKinlay GA, Manson WG. Ankyloglossia
intervention in outpatients is safe: our experience. Arch
Dis Child. 2006;91(6):541-542. doi pubmed pmc

Isaiah A, Pereira KD. Infected sublingual hematoma: a
rare complication of frenulectomy. Ear Nose Throat J.
2013;92(7):296-297. doi pubmed

Johnston JJ, Shetty S. Families burdened by the cost of
tongue-tic division. N Z MedJ. 2013;126(1371):100-
103. pubmed

Santos Tde S, Filho PR, Piva MR, Khalil Karam F. Mu-
cocele of the glands of Blandin-Nuhn after lingual frenec-
tomy. J Craniofac Surg. 2012;23(6):e657-658. doi pub-
med

Sirinoglu H, Certel F, Akgun I. Subacute massive edema
of the submandibular region after frenuloplasty. J Crani-
ofac Surg. 2013;24(1):¢74. doi pubmed

Solis-Pazmino P, Kim GS, Lincango-Naranjo E, Prokop
L, Ponce OJ, Truong MT. Major complications after
tongue-tie release: A case report and systematic review.
Int J Pediatr Otorhinolaryngol. 2020;138:110356. doi
pubmed

www.theijcp.org 5


https://www.doi.org/10.1177/0194599817690135
http://www.ncbi.nlm.nih.gov/pubmed/28168891
http://www.ncbi.nlm.nih.gov/pubmed/28168891
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6475619
https://www.doi.org/10.9778/cmajo.20150063
http://www.ncbi.nlm.nih.gov/pubmed/27280112
http://www.ncbi.nlm.nih.gov/pubmed/27280112
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4866928
https://www.doi.org/10.3122/jabfm.18.1.1
http://www.ncbi.nlm.nih.gov/pubmed/15709057
https://www.doi.org/10.1111/j.1440-1754.2005.00604.x
http://www.ncbi.nlm.nih.gov/pubmed/15953322
https://www.doi.org/10.1542/peds.110.5.e63
http://www.ncbi.nlm.nih.gov/pubmed/12415069
https://www.doi.org/10.1089/bfm.2011.0030
http://www.ncbi.nlm.nih.gov/pubmed/21999476
https://www.doi.org/10.1177/0890334404266976
http://www.ncbi.nlm.nih.gov/pubmed/15479660
https://www.doi.org/10.1177/089033449000600318
http://www.ncbi.nlm.nih.gov/pubmed/2205230
https://www.doi.org/10.1177/089033449601200321
http://www.ncbi.nlm.nih.gov/pubmed/9025430
https://www.doi.org/10.1001/archotol.126.1.36
http://www.ncbi.nlm.nih.gov/pubmed/10628708
http://www.ncbi.nlm.nih.gov/pubmed/17872781
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1949218
https://www.doi.org/10.1542/peds.2011-0077
http://www.ncbi.nlm.nih.gov/pubmed/21768318
http://www.ncbi.nlm.nih.gov/pubmed/27403491
https://www.doi.org/10.23804/ejpd.2017.18.04.10
http://www.ncbi.nlm.nih.gov/pubmed/29380619
https://www.doi.org/10.1007/s11325-016-1452-7
http://www.ncbi.nlm.nih.gov/pubmed/28097623
http://www.ncbi.nlm.nih.gov/pubmed/9612592
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2277638
http://www.ncbi.nlm.nih.gov/pubmed/12837888
https://www.doi.org/10.1542/peds.2009-1415
http://www.ncbi.nlm.nih.gov/pubmed/19651598
https://www.doi.org/10.1542/peds.2014-2293
http://www.ncbi.nlm.nih.gov/pubmed/26371205
http://www.ncbi.nlm.nih.gov/pubmed/26371205
https://www.doi.org/10.1016/j.earlhumdev.2014.08.021
http://www.ncbi.nlm.nih.gov/pubmed/25258296
http://www.ncbi.nlm.nih.gov/pubmed/25258296
https://www.doi.org/10.1136/adc.2005.093245
http://www.ncbi.nlm.nih.gov/pubmed/16714735
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2082768
https://www.doi.org/10.1177/014556131309200706
http://www.ncbi.nlm.nih.gov/pubmed/23904303
http://www.ncbi.nlm.nih.gov/pubmed/23793128
https://www.doi.org/10.1097/SCS.0b013e318271062d
http://www.ncbi.nlm.nih.gov/pubmed/23172517
http://www.ncbi.nlm.nih.gov/pubmed/23172517
https://www.doi.org/10.1097/SCS.0b013e3182700e8a
http://www.ncbi.nlm.nih.gov/pubmed/23348346
https://www.doi.org/10.1016/j.ijporl.2020.110356
http://www.ncbi.nlm.nih.gov/pubmed/32927351
http://www.ncbi.nlm.nih.gov/pubmed/32927351

Ankyloglossia Release and VKDB in Infants

Int J Clin Pediatr. 2024;13(1):1-7

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Varadan M, Chopra A, Sanghavi AD, Sivaraman K, Gupta
K. Etiology and clinical recommendations to manage the
complications following lingual frenectomy: A critical re-
view. J Stomatol Oral Maxillofac Surg. 2019;120(6):549-
553. doi pubmed

Hale M, Mills N, Edmonds L, Dawes P, Dickson N, Bark-
er D, Wheeler BJ. Complications following frenotomy
for ankyloglossia: A 24-month prospective New Zea-
land Paediatric Surveillance Unit study. J Paediatr Child
Health. 2020;56(4):557-562. doi pubmed

Kim DH, Dickie A, Shih ACH, Graham ME. Delayed
hemorrhage following laser frenotomy leading to hypov-
olemic shock. Breastfeed Med. 2021;16(4):346-348. doi
pubmed

Tracy LF, Gomez G, Overton LJ, McClain WG. Hypo-
volemic shock after labial and lingual frenulectomy:
A report of two cases. IntJ Pediatr Otorhinolaryngol.
2017;100:223-224. doi pubmed

Centers for Disease Control and Prevention. Notes
from the field: late vitamin K deficiency bleeding in
infants whose parents declined vitamin K prophylax-
is—Tennessee, 2013. MMWR Morb Mortal Wkly Rep.
2013;62(45):901-902. pubmed pmc

Marcewicz LH, Clayton J, Maenner M, Odom E, Okoroh
E, Christensen D, Goodman A, et al. Parental refusal of
vitamin K and neonatal preventive services: a need for
surveillance. Matern Child Health J. 2017;21(5):1079-
1084. doi pubmed pmc

Loyal J, Shapiro ED. Refusal of Intramuscular Vitamin
K by Parents of Newborns: A Review. Hosp Pediatr.
2020;10(3):286-294. doi pubmed pmc

Sahni V, Lai FY, MacDonald SE. Neonatal vitamin K re-
fusal and nonimmunization. Pediatrics. 2014;134(3):497-
503. doi pubmed

Schmidt CN, Cornejo LN, Rubashkin NA. Trends in
home birth information seeking in the United States and
United Kingdom during the COVID-19 pandemic. JAMA
Netw Open. 2021;4(5):¢2110310. doi pubmed pmc
Noddin K, Bradley D, Wolfberg A. Delivery Outcomes
During the COVID-19 Pandemic as Reported in a Preg-
nancy Mobile App: Retrospective Cohort Study. JMIR
Pediatr Parent. 2021;4(4):¢27769. doi pubmed pmc
Breman RB, Neerland C, Bradley D, Burgess A, Barr E,
Burcher P. Giving birth during the COVID-19 pandemic,
perspectives from a sample of the United States birthing
persons during the first wave: March-June 2020. Birth.
2021;48(4):524-533. doi pubmed

Davis-Floyd R, Gutschow K, Schwartz DA. Pregnancy,
Birth and the COVID-19 Pandemic in the United States.
Med Anthropol. 2020;39(5):413-427. doi pubmed
Chalmers EA. Neonatal coagulation problems. Arch Dis
Child Fetal Neonatal Ed. 2004;89(6):F475-478. doi pub-
med pmc

Lippi G, Franchini M. Vitamin K in neonates: facts and
myths. Blood Transfus. 2011;9(1):4-9. doi pubmed pmc
Sankar MJ, Chandrasekaran A, Kumar P, Thukral A, Agar-
wal R, Paul VK. Vitamin K prophylaxis for prevention of
vitamin K deficiency bleeding: a systematic review. J Peri-
natol. 2016;36(Suppl 1):S29-35. doi pubmed pmc

Articles © The authors | Journal compilation © Int | Clin Pediatr and Elmer Press Inc™

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Van Winckel M, De Bruyne R, Van De Velde S, Van
Biervliet S. Vitamin K, an update for the paediatrician.
Eur J Pediatr. 2009;168(2):127-134. doi pubmed

Sutor AH, Dagres N, Niederhoff H. Late form of vita-
min K deficiency bleeding in Germany. Klin Padiatr.
1995;207(3):89-97. doi pubmed

Sutherland JM, Glueck HI, Gleser G. Hemorrhagic dis-
ease of the newborn. Breast feeding as a necessary factor
in the pathogenesis. Am J Dis Child. 1967;113(5):524-
533. doi pubmed

Ng E, Loewy AD. Position Statement: Guidelines for
vitamin K prophylaxis in newborns: A joint statement
of the Canadian Paediatric Society and the College
of Family Physicians of Canada. Can Fam Physician.
2018;64(10):736-739. pubmed pmc

Shearer MJ. Vitamin K deficiency bleeding (VKDB) in
early infancy. Blood Rev. 2009;23(2):49-59. doi pubmed
Deblay MF, Vert P, Andre M, Marchal F. Transplacental
vitamin K prevents haemorrhagic disease of infant of epi-
leptic mother. Lancet. 1982;1(8283):1247. doi pubmed
Lane PA, Hathaway WE. Vitamin K in infancy. J Pediatr.
1985;106(3):351-359. doi pubmed

Vietti TJ, Murphy TP, James JA, Pritchard JA. Observa-
tions on the prophylactic use of vitamin Kin the newborn
infant. J Pediatr. 1960;56:343-346. doi pubmed
American Academy of Pediatrics Committee on Nutri-
tion. Vitamin K compounds and the water-soluble ana-
logues. Use in therapy and prophylaxis in pediatrics.
Pediatrics. 1961:501-507.

von Kries R, Gobel U. Vitamin K prophylaxis and vita-
min K deficiency bleeding (VKDB) in early infancy. Acta
Paediatr. 1992;81(9):655-657. doi pubmed

American Academy of Pediatrics Vitamin K Ad Hoc Task
Force: Controversies concerning vitamin K and the new-
born. Pediatrics. 1993;91(5):1001-1003. pubmed
Zipursky A. Prevention of vitamin k deficiency in new-
borns. Br J Haematol. 1999;106(1):256. doi pubmed
Kerruish NJ, McMillan J, Wheeler BJ. The ethics of pa-
rental refusal of newborn vitamin K prophylaxis. J Paedi-
atr Child Health. 2017;53(1):8-11. doi pubmed
Cornelissen M, von Kries R, Loughnan P, Schubiger G.
Prevention of vitamin K deficiency bleeding: efficacy of
different multiple oral dose schedules of vitamin K. Eur J
Pediatr. 1997;156(2):126-130. doi pubmed

Chayen J. Intramuscular vitamin K and childhood cancer.
BMJ. 1992;305(6855):710. doi pubmed pmc

Golding J, Greenwood R, Birmingham K, Mott M. Child-
hood cancer, intramuscular vitamin K, and pethidine
given during labour. BMJ. 1992;305(6849):341-346. doi
pubmed pmc

Golding J, Paterson M, Kinlen LJ. Factors associated with
childhood cancer in a national cohort study. Br J Cancer.
1990;62(2):304-308. doi pubmed pmc

Clarke P, Shearer MJ. Vitamin K deficiency bleeding: the
readiness is all. Arch Dis Child. 2007;92(9):741-743. doi
pubmed pmc

Ekelund H, Finnstrom O, Gunnarskog J, Kallen B, Lars-
son Y. Administration of vitamin K to newborn infants
and childhood cancer. BMJ. 1993;307(6896):89-91. doi

www.theijcp.org


https://www.doi.org/10.1016/j.jormas.2019.06.003
http://www.ncbi.nlm.nih.gov/pubmed/31255827
https://www.doi.org/10.1111/jpc.14682
http://www.ncbi.nlm.nih.gov/pubmed/31714639
https://www.doi.org/10.1089/bfm.2020.0319
http://www.ncbi.nlm.nih.gov/pubmed/33370541
http://www.ncbi.nlm.nih.gov/pubmed/33370541
https://www.doi.org/10.1016/j.ijporl.2017.07.013
http://www.ncbi.nlm.nih.gov/pubmed/28802376
http://www.ncbi.nlm.nih.gov/pubmed/24226627
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4585350
https://www.doi.org/10.1007/s10995-016-2205-8
http://www.ncbi.nlm.nih.gov/pubmed/28054156
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5526450
https://www.doi.org/10.1542/hpeds.2019-0228
http://www.ncbi.nlm.nih.gov/pubmed/32019806
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7041551
https://www.doi.org/10.1542/peds.2014-1092
http://www.ncbi.nlm.nih.gov/pubmed/25136042
https://www.doi.org/10.1001/jamanetworkopen.2021.10310
http://www.ncbi.nlm.nih.gov/pubmed/33999166
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8129816
https://www.doi.org/10.2196/27769
http://www.ncbi.nlm.nih.gov/pubmed/34509975
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8491643
https://www.doi.org/10.1111/birt.12559
http://www.ncbi.nlm.nih.gov/pubmed/34114262
https://www.doi.org/10.1080/01459740.2020.1761804
http://www.ncbi.nlm.nih.gov/pubmed/32406755
https://www.doi.org/10.1136/adc.2004.050096
http://www.ncbi.nlm.nih.gov/pubmed/15499133
http://www.ncbi.nlm.nih.gov/pubmed/15499133
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1721785
https://www.doi.org/10.2450/2010.0034-10
http://www.ncbi.nlm.nih.gov/pubmed/21084009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3021393
https://www.doi.org/10.1038/jp.2016.30
http://www.ncbi.nlm.nih.gov/pubmed/27109090
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4862383
https://www.doi.org/10.1007/s00431-008-0856-1
http://www.ncbi.nlm.nih.gov/pubmed/18982351
https://www.doi.org/10.1055/s-2008-1046519
http://www.ncbi.nlm.nih.gov/pubmed/7623433
https://www.doi.org/10.1001/archpedi.1967.02090200056003
http://www.ncbi.nlm.nih.gov/pubmed/6071586
http://www.ncbi.nlm.nih.gov/pubmed/30315016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6184976
https://www.doi.org/10.1016/j.blre.2008.06.001
http://www.ncbi.nlm.nih.gov/pubmed/18804903
https://www.doi.org/10.1016/s0140-6736(82)92371-6
http://www.ncbi.nlm.nih.gov/pubmed/6123001
https://www.doi.org/10.1016/s0022-3476(85)80656-9
http://www.ncbi.nlm.nih.gov/pubmed/3973772
https://www.doi.org/10.1016/s0022-3476(60)80185-0
http://www.ncbi.nlm.nih.gov/pubmed/13842162
https://www.doi.org/10.1111/j.1651-2227.1992.tb12326.x
http://www.ncbi.nlm.nih.gov/pubmed/1421901
http://www.ncbi.nlm.nih.gov/pubmed/8474790
https://www.doi.org/10.1046/j.1365-2141.1999.1577b.x
http://www.ncbi.nlm.nih.gov/pubmed/10444200
https://www.doi.org/10.1111/jpc.13364
http://www.ncbi.nlm.nih.gov/pubmed/28070953
https://www.doi.org/10.1007/s004310050570
http://www.ncbi.nlm.nih.gov/pubmed/9039517
https://www.doi.org/10.1136/bmj.305.6855.710-c
http://www.ncbi.nlm.nih.gov/pubmed/1285771
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1882949
https://www.doi.org/10.1136/bmj.305.6849.341
http://www.ncbi.nlm.nih.gov/pubmed/1392886
http://www.ncbi.nlm.nih.gov/pubmed/1392886
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1883000
https://www.doi.org/10.1038/bjc.1990.283
http://www.ncbi.nlm.nih.gov/pubmed/2386748
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1971807
https://www.doi.org/10.1136/adc.2007.116962
http://www.ncbi.nlm.nih.gov/pubmed/17522165
http://www.ncbi.nlm.nih.gov/pubmed/17522165
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2084018
https://www.doi.org/10.1136/bmj.307.6896.89
http://www.ncbi.nlm.nih.gov/pubmed/8343734

Abramczyk et al

Int J Clin Pediatr. 2024;13(1):1-7

63.

64.

65.

66.

67.

pubmed pmc

Klebanoff MA, Read JS, Mills JL, Shiono PH. The risk of
childhood cancer after neonatal exposure to vitamin K. N
Engl J Med. 1993;329(13):905-908. doi pubmed

Roman E, Fear NT, Ansell P, Bull D, Draper G, McKin-
ney P, Michaelis J, et al. Vitamin K and childhood cancer:
analysis of individual patient data from six case-control
studies. Br J Cancer. 2002;86(1):63-69. doi pubmed pmc
von Kries R. Neonatal vitamin K prophylaxis: the Gor-
dian knot still awaits untying. BMJ. 1998;316(7126):161-
162. doi pubmed pmc

Harden CL, Pennell PB, Koppel BS, Hovinga CA, Gidal
B, Meador KJ, Hopp J, et al. Practice parameter update:
management issues for women with epilepsy—focus on
pregnancy (an evidence-based review): vitamin K, fo-
lic acid, blood levels, and breastfeeding: report of the
Quality Standards Subcommittee and Therapeutics and
Technology Assessment Subcommittee of the American
Academy of Neurology and American Epilepsy Society.
Neurology. 2009;73(2):142-149. doi pubmed pmc

Greer FR, Marshall SP, Severson RR, Smith DA, Shearer
MlJ, Pace DG, Joubert PH. A new mixed micellar prepa-
ration for oral vitamin K prophylaxis: randomised con-

Articles © The authors | Journal compilation © Int | Clin Pediatr and Elmer Press Inc™

68.

69.

70.

71.

72.

73.

74.

trolled comparison with an intramuscular formulation in
breast fed infants. Arch Dis Child. 1998;79(4):300-305.
doi pubmed pmc

Plank RM, Steinmetz T, Sokal DC, Shearer MJ, Data
S. Vitamin K deficiency bleeding and early infant male
circumcision in Africa. Obstet Gynecol. 2013;122(2 Pt
2):503-505. doi pubmed pmc

Preston EN. Whither the foreskin? A consideration of rou-
tine neonatal circumcision. JAMA. 1970;213(11):1853-
1858. doi pubmed

Katz J. The question of circumcision. Int
1977;62(9):490-492. pubmed

Warner E, Strashin E. Benefits and risks of circumcision.
Can Med Assoc J. 1981;125(9):967-976. pubmed pmc
Ng E, Loewy AD. Guidelines for vitamin K prophylaxis
in newborns. Paediatr Child Health. 2018;23(6):394-402.
doi pubmed pmc

Moffett P, Moore G. The standard of care: legal history
and definitions: the bad and good news. West J Emerg
Med. 2011;12(1):109-112. pubmed pmc

Kelly DC, Manguno-Mire G. Commentary: Helling v.
Carey, Caveat Medicus. JAm Acad Psychiatry Law.
2008;36(3):306-309. pubmed

Surg.

www.theijcp.org 7


http://www.ncbi.nlm.nih.gov/pubmed/8343734
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1693492
https://www.doi.org/10.1056/NEJM199309233291301
http://www.ncbi.nlm.nih.gov/pubmed/8361503
https://www.doi.org/10.1038/sj.bjc.6600007
http://www.ncbi.nlm.nih.gov/pubmed/11857013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2746550
https://www.doi.org/10.1136/bmj.316.7126.161
http://www.ncbi.nlm.nih.gov/pubmed/9468666
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2665424
https://www.doi.org/10.1212/WNL.0b013e3181a6b325
http://www.ncbi.nlm.nih.gov/pubmed/19398680
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3475193
https://www.doi.org/10.1136/adc.79.4.300
https://www.doi.org/10.1136/adc.79.4.300
http://www.ncbi.nlm.nih.gov/pubmed/9875038
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1717721
https://www.doi.org/10.1097/AOG.0b013e31828b2f5c
http://www.ncbi.nlm.nih.gov/pubmed/23884276
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3773869
https://www.doi.org/10.1001/jama.213.11.1853
http://www.ncbi.nlm.nih.gov/pubmed/5468911
http://www.ncbi.nlm.nih.gov/pubmed/908637
http://www.ncbi.nlm.nih.gov/pubmed/7037142
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1862490
https://www.doi.org/10.1093/pch/pxy082
https://www.doi.org/10.1093/pch/pxy082
http://www.ncbi.nlm.nih.gov/pubmed/30919833
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6234429
http://www.ncbi.nlm.nih.gov/pubmed/21691483
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3088386
http://www.ncbi.nlm.nih.gov/pubmed/18802177

