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EMVERM® (mebendazole) 100 mg Chewable Tablets 

BRIEF SUMMARY: Complete information about EMVERM® can be 

found in the Full Prescribing Information. 

INDICATIONS AND USAGE 

EMVERM® is indicated for the treatment of patients two years of 

age and older with gastrointestinal infections caused by 

Ancylostoma duodenale (hookworm), Ascaris lumbricoides 

(roundworm), Enterobius vermicularis (pinworm), Necator 

americanus (hookworm), and Trichuris trichiura (whipworm).  

DOSAGE AND ADMINISTRATION 

The recommended dosage for EMVERM® is described in Table 1 

below.  The same dosage schedule applies to adults and pediatric 

patients two years of age and older. The tablet may be chewed, 

swallowed, or crushed and mixed with food. 

Table 1: Dosage of EMVERM in Adult and Pediatric Patients (two 

years of age and older) 

Pinworm 

(enterobiasis) 

Whipworm 

(trichuriasis) 

Roundworm 

(ascariasis) 
Hookworm 

Dose 1 tablet, once 

1 tablet 

morning and 

evening for     

3 consecutive 

days 

1 tablet 

morning and 

evening for     

3 consecutive 

days 

1 tablet 

morning and 

evening for  

3 consecutive 

days 

If the patient is not cured three weeks after treatment, a second 

course of treatment is advised. No special procedures, such as 

fasting or purging, are required. 

CONTRAINDICATIONS 

EMVERM® is contraindicated in persons with a known 

hypersensitivity to the drug or its excipients (mebendazole, 

microcrystalline cellulose, corn starch, anhydrous lactose, sodium 

starch glycolate, magnesium stearate, stearic acid, sodium lauryl 

sulfate, sodium saccharin, and FD&C Yellow #6). 

WARNINGS AND PRECAUTIONS 

Risk of Convulsions 

Although EMVERM® is approved for use in children two years of 

age and older, convulsions have been reported in infants below 

the age of 1 year during post-marketing experience with 

mebendazole, including EMVERM®. 

Hematologic Effects 

Agranulocytosis and neutropenia have been reported with 

mebendazole use at higher doses and for more prolonged 

durations than is recommended for the treatment of soil-

transmitted helminth infections. Monitor blood counts if 

EMVERM® is used at higher doses or for prolonged duration. 

Metronidazole Drug Interaction and Serious Skin Reactions 

Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) 

have been reported with the concomitant use of mebendazole 

and metronidazole. Avoid concomitant use of mebendazole, 

including EMVERM® and metronidazole. 

ADVERSE REACTIONS 

Clinical Studies 

Because clinical trials are conducted under widely varying 

conditions, adverse reaction rates observed in the clinical trials of 

a drug cannot be directly compared to rates in the clinical trials of 

another drug and may not reflect the rates observed in practice. 

The safety of mebendazole was evaluated in 6276 subjects who 

participated in 39 clinical trials for treatment of single or mixed

parasitic infections of the gastrointestinal tract. In these trials, the 

formulations, dosages and duration of mebendazole treatment 

varied. Adverse reactions reported in mebendazole-treated 

subjects from the 39 clinical trials are shown in Table 2. 

Table 2: Adverse Reactions Reported in Mebendazole-treated 

Subjects from 39 Clinical Trials* 

Adverse Reaction(s) 

Gastrointestinal Disorders 

Anorexia, Abdominal Pain, Diarrhea, Flatulence, Nausea, and Vomiting 

Skin and Subcutaneous Tissue Disorders 

Rash 

*Includes mebendazole formulations, dosages and treatment 

duration other than EMVERM® 100 mg tablet

Postmarketing Experience 

The following adverse reactions have been identified in adult and 

pediatric patients postmarketing with mebendazole formulations 

and dosages other than the EMVERM® 100 mg chewable tablet. 

Because these reactions are reported voluntarily from a 

population of uncertain size, it is not always possible to reliably 

estimate their frequency or establish a causal relationship to drug 

exposure. 

Table 3: Adverse Reactions Identified During Postmarketing 

Experience with Mebendazole* 

Adverse Reaction(s) 

Blood and Lymphatic System Disorders Agranulocytosis, Neutropenia 

Immune System Disorders Hypersensitivity including  

anaphylactic reactions 

Nervous System Disorders Convulsions, Dizziness 

Hepatobiliary Disorders Hepatitis, Abnormal liver tests 

Renal and Urinary Disorders Glomerulonephritis 

Skin and Subcutaneous Tissue Disorders TEN, SJS, Exanthema, Angioedema,  

Urticaria, Alopecia 

*Includes mebendazole formulations, dosages and treatment 

duration other than EMVERM® 100 mg chewable tablets

DRUG INTERACTIONS 

Concomitant use of mebendazole, including EMVERM®, and 

metronidazole should be avoided. 

USE IN SPECIFIC POPULATIONS 

Pregnancy 

Risk Summary 

The available published literature on mebendazole use in 

pregnant women has not reported a clear association between 

mebendazole and a potential risk of major birth defects or 

miscarriages [see Data]. There are risks to the mother and fetus 

associated with untreated helminthic infection during pregnancy 

[see Clinical Considerations]. 

In animal reproduction studies, adverse developmental effects 

(i.e., skeletal malformations, soft tissue malformations, decreased 

pup weight, embryolethality) were observed when mebendazole 

was administered to pregnant rats during the period of 

organogenesis at single oral doses as low as 10 mg/kg 

(approximately 0.5-fold the total daily maximum recommended 

human dose [MRHD]). Maternal toxicity was present at the 

highest of these doses [see Data]. 

The estimated background risk of major birth defects and 

miscarriage for the indicated populations is unknown. All 

pregnancies have a background risk of birth defect, loss, or other 

adverse outcomes. In the U.S. general population, the estimated 

background risk of major birth defects and miscarriage in clinically 

recognized pregnancies is 2–4% and 15–20%, respectively. 

Clinical Considerations 

Disease-Associated Maternal and/or Embryo/Fetal Risks  

Untreated soil transmitted helminth infections in pregnancy are 

associated with adverse outcomes including maternal iron 

deficiency anemia, low birth weight, neonatal and maternal 

death. 

Data 

Human Data 

Several published studies, including prospective pregnancy 

registries, case-control, retrospective cohort, and randomized 

controlled studies, have reported no association between 

mebendazole use and a potential risk of major birth defects or 

miscarriage. Overall, these studies did not identify a specific 
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pattern or frequency of major birth defects with mebendazole 

use. However, these studies cannot definitely establish the 

absence of any mebendazole-associated risk because of 

methodological limitations, including recall bias, confounding 

factors and, in some cases, small sample size or exclusion of first 

trimester mebendazole exposures. 

Animal Data 

Embryo-fetal developmental toxicity studies in rats revealed no 

adverse effects on dams or their progeny at doses up to 2.5 

mg/kg/day on gestation days 6–15 (the period of organogenesis). 

�ŽƐŝŶŐ�Ăƚ�шϭϬ�ŵŐ�ŬŐ�day resulted in a lowered body weight gain 

and a decreased pregnancy rate. Maternal toxicity, including body 

weight loss in one animal and maternal death in 11 of 20 animals, 

was seen at 40 mg/kg/day. At 10 mg/kg/day, increased embryo-

fetal resorption (100% were resorbed at 40 mg/kg/day), 

decreased pup weight and increased incidence of malformations 

(primarily skeletal) were observed. Mebendazole was also 

embryotoxic and teratogenic in pregnant rats at single oral doses 

during organogenesis as low as 10 mg/kg (approximately 0.5-fold 

the total daily MRHD, based on mg/m2). 

In embryo-fetal developmental toxicity studies in mice dosed on 

gestation days 6–15, doses of 10 mg/kg/day and higher resulted 

in decreased body weight gain at 10 and 40 mg/kg/day and a 

higher mortality rate at 40 mg/kg/day. At doses of 10 mg/kg/day 

(approximately 0.2-fold the total daily MRHD, based on mg/m2) 

and higher, embryo-fetal resorption increased (100% at 40 mg/kg) 

and fetal malformations, including skeletal, cranial, and soft tissue 

anomalies, were present. Dosing of hamsters and rabbits did not 

result in embryotoxicity or teratogenicity at doses up to 

40 mg/kg/day (1.6 to 3.9-fold the total daily MRHD, based on 

mg/m2). 

In a peri- and post-natal toxicity study in rats, mebendazole did 

not adversely affect dams or their progeny at 20 mg/kg/day. At 40 

mg/kg (1.9-fold the total daily MRHD, based on mg/m2), a 

reduction of the number of live pups was observed and there was 

no survival at weaning. No abnormalities were found on gross and 

radiographic examination of pups at birth. 

Lactation 

Risk Summary 

Limited data from case reports demonstrate that a small amount 

of mebendazole is present in human milk following oral 

administration. There are no reports of effects on the breastfed 

infant, and the limited reports on the effects on milk production 

are inconsistent. The limited clinical data during lactation 

precludes a clear determination of the risk of EMVERM® to a 

breastfed infant; therefore, developmental and health benefits of 

breastfeeding should be considered along with the mother's 

clinical need for EMVERM® and any potential adverse effects on 

the breastfed infant from EMVERM® or from the underlying 

maternal condition. 

Pediatric Use 

The safety and effectiveness of EMVERM® 100 mg chewable 

tablets has not been established in pediatric patients less than 

two years of age. Convulsions have been reported with 

mebendazole use in children less than one year of age. 

Geriatric Use 

Clinical studies of mebendazole did not include sufficient numbers 

of subjects aged 65 and older to determine whether they respond 

differently from younger subjects. 

OVERDOSAGE 

In patients treated at dosages substantially higher than 

recommended or for prolonged periods of time, the following 

adverse reactions have been reported: alopecia, reversible 

transaminase elevations, hepatitis, agranulocytosis, neutropenia, 

and glomerulonephritis. 

Symptoms and signs 

In the event of accidental overdose, gastrointestinal 

signs/symptoms may occur. 

Treatment 

There is no specific antidote. 

CLINICAL STUDIES 

Efficacy rates derived from various studies are shown in Table 4 

below: 

Table 4: Mean Cure Rates and Egg Reductions from Clinical 

Studies 

Pinworm 

(enterobiasis) 

Whipworm 

(trichuriasis) 

Roundworm 

(ascariasis) 
Hookworm 

Cure rates 

mean 
95% 68% 98% 96% 

 Egg 

reduction 

mean 

— 93% 99% 99% 

PATIENT COUNSELING INFORMATION 

Advise the patient to read the FDA-approved patient labeling 

(Patient Information).  

Advise patients that:  

x Taking EMVERM® and metronidazole together may cause 

serious skin reactions and should be avoided.

x EMVERM® can be taken with or without food.
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Please see Full Prescribing Information including Patient 

Information at www.emvermhcp.com.  
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T
he COVID-19 pandemic continues to 
overshadow the globe, and we find that 
our daily lives have morphed into an 

uncomfortable “new normal” that is contrary 
to our very core. The freedoms we enjoy in this 
country are being restricted for the greater 
good of all, and especially to protect our most 
vulnerable citizens. Surely the spread of this 
disease will tax our hospitals and medical 
facilities to the max, but how is the pandemic 
affecting our primary care pediatricians? 
Contemporary Pediatrics’ Editorial Advisory 
Board member Andrew J. Schuman, MD, 
provides his perspective on dealing with 
COVID-19 from the pediatric trenches, and 
offers some ideas for how we as a nation can 
cope. His commentary begins on page 24.

Another casualty of the pandemic is baseball 
season, postponed or canceled from the major 
leagues down to Little League and T-ball. As a 
reminder that blissful days spent at ballparks 
everywhere will eventually return, we offer a 
clinical feature that addresses shoulder injuries 
in young athletes and offers practical advice for 
restoring these kids to active play. See page 14 
for more.

Finally, don’t miss our cover feature on 
the toll that the rise in vaping among our 
young people is exacting on this generation. 
Coverage begins on page 20.

Let’s continue to hang in there, people. This, 
too, will pass. 

Mike Hennessy, Sr.
Chairman and Founder
MJH Life Sciences

Confronting our 
“new normal”

CHAIRMAN’S LETTER
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ADHD* IMPACTS MORE THAN ACADEMIC PERFORMANCE

AS A TRUSTED RESOURCE FOR YOUR PATIENTS AND THEIR CAREGIVERS, PLEASE ENCOURAGE THEM TO VISIT MORETOADHD.COM.  
HERE, THEY CAN LEARN MORE ABOUT THE TREATMENT COMPLEXITIES OFTEN ASSOCIATED WITH ADHD.

Not actual patients.  
Fictionalized for illustrative purposes.

A child’s ADHD can cause substantial stress among caregivers—including  
parents and siblings. As one of the most valued and trusted resources for  
families impacted by ADHD, you may be able to help di�use some of the  
tension at home. You can reinforce that families are not alone in what they  
are experiencing. It is also helpful to share that while pharmacological  
treatment is often the primary focus of ADHD management,1 a multimodal  
treatment plan individualized to each child’s needs is recommended for  
patients with ADHD.2 

Strategies included in the treatment plan may include:
•  Parent behavior therapy3

•  Cognitive behavioral therapy (CBT)4

•  ADHD coaching
•  School accommodations5

While living with ADHD can be challenging, it’s also important to remind  
parents and caregivers that there are many positive aspects to ADHD.   
Children and teens with ADHD can channel their symptoms into some  
remarkably positive traits, such as being6: 

•  Extroverted/open to new experiences
•  Energetic/fun seeking
•  Free spirited/less conventional

You can help. Dive deeper into complex ADHD at  
www.TEAM-ADHD.com.

REFERENCES: 1. Subcommittee on Attention-Deficit/Hyperactivity Disorder, Steering Committee on Quality Improvement Management, Wolraich M, et al. ADHD: clinical practice  
guideline for the diagnosis, evaluation, and treatment of attention-deficit/hyperactivity disorder in children and adolescents. Pediatrics. 2011;128(5):1007-1022. 2. Arnold LE, Hodgkins P,  
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S
econd-generation antipsychotics 
(SGAs), used alone or with other 
psychotropic medications, are asso-
ciated with metabolic disturbances, 

primarily weight gain and losses in triglyc-
eride and high-density lipoprotein (HDL) 
values, a retrospective study in 128 young-
sters showed. However, the changed values 
usually were within the normal reference 
values and often were not recognized.

The study, conducted in Finland, exam-
ined the records of patients (81% boys) aged 
younger than 13 years (median age, 9.4 
years) who had SGA treatment during the 
1-year study period. Most (94%) of the chil-
dren were treated with risperidone at some 
point, 18% with aripiprazole, and 17% with 
quetiapine. Reported adverse reactions 
most often were increased appetite (in 
36%), weight gain (33%), and fatigue (32%), 
along with neurologic reactions in 10%.

Body mass index z-score increased in 
three-quarters of patients for whom these 
figures were available, although this rise 
was within the normal weight category in 
more than half of patients. Weight gain was 
most apparent in patients treated only with 
an SGA or an SGA plus melatonin. Patients 
who received an SGA and medication for 
attention-deficit/hyperactivity disorder 
(ADHD) were less likely to gain weight. 

High-density lipoprotein decreased in 

54% of participants for whom informa-
tion was available but still was within the 
normal range in 89%. Of the 61 patients for 
whom at least 3 blood pressure (BP) per-
centiles were available, 2 met the criteria 
for elevated BP and 1 had hypertension. 
Investigators noted at least 1 hypertensive 
systolic BP value in almost half (47%) of 
patients who had ADHD medication com-
bined with an SGA and in 9 (27%) of those 
who received only SGAs.

During the study period, fewer than 
one-third (31%) of patients were referred 
to a pediatric consultation other than 
cardiology. The findings of this study led 
the authors to conclude that practitioners 
need to monitor SGA-induced metabolic 
disturbances more systematically than 
they do now (Kakko K, et al. Acta Paediatr. 
2020;109[2]:342-348).

The SGAs are valuable 
medicines but come with 

many adverse effects, the most concerning 
of which relate to weight gain and metabolic 
changes. Standard of care is to monitor for 
adverse effects including performing blood 
tests, but apparently this is not often done in 
Finland, which has a public-funded health care 
system. I suspect that in this country we may 
do even worse.

 PUBLISHED IN ACTA PAEDIATRICA 

SGA treatment raises risk 
of metabolic disturbances

Weight gain was 
most apparent in 
patients treated 

only with an 
SGA or an SGA 
plus melatonin. 
Patients who 

received an SGA 
and medication 
for ADHD were 

less likely to gain 
weight. 

—Kakko K, et al; 2020.

THOUGHTS FROM 
DR FARBER

A
FR

IC
A

 S
TU

D
IO

@
ST

O
CK

.A
D

O
BE

.C
O

M

CNTPED0420_008-009_Journalclub.indd   8 3/26/20   8:45 PM



9A P R I L  2 0 2 0   |   CON T EMPORARYP ED I AT R I C S . C O M

journal club

The American Academy of Pedi-
atrics’ (AAP) newly issued recom-
mendations for supervising the 
health care of children with Wil-
liams syndrome (WS) are based on 
a review of the current literature 
along with the consensus of phy-
sicians and psychologists with ex-
pertise in managing this condition, 
which is caused by a deletion of part 
of chromosome 7. 

The recommendations note that 
the pediatrician can use knowledge 
of the clinical manifestations and 
the natural history of WS to antici-
pate medical problems and to edu-

cate the patient’s family. To aid the 
pediatrician in doing so, the recom-
mendations include a time line indi-
cating the tests, evaluations, and an-
ticipatory guidance the practitioner 
should provide at diagnosis through 
adulthood, a reflection of how WS 
affects various organ systems at dif-
ferent ages.

Also included are discussions of 
how to address some of the specific 
problems associated with WS, such 
as cardiovascular anomalies; hy-
percalcemia; gastrointestinal prob-
lems; genitourinary abnormalities; 
neurologic, developmental, cog-

nitive, and behavioral problems; 
ocular and auditory difficulties; 
dental problems; and endocrine 
functions (Morris CA, et al. Pediat-
rics. 2020;145[2]:e20193761).

Every practicing 
pediatrician should be familiar with 
this article and similar ones published 
by the AAP on other conditions (eg, 
trisomy 21, neurofibromatosis). I 
recommend downloading these articles 
into the medical record of relevant 
patients to have them ready to consult 
(especially the time line) during visits.

COMMENTS? E-mail them to  
cradwan@mjhlifesciences.com

Treatment regimens that include on-
dansetron as the antiemetic of choice 
for children who visit a pediatric 
emergency department (PED) for 
acute migraine are safe and effective, 
according to a retrospective review. 

Investigators examined the charts 
of 98 children ranging in age from 7 
to 18 years who visited a PED in Chi-
cago over a 4-year period and were 
given a discharge diagnosis of mi-
graine. Forty-two children received 
ondansetron (a selective type 3 
5-hydroxytryptamine receptor an-
tagonist); 22 an antidopaminergic; 
and 34 no antiemetic. Patients also 

were given a combination of other 
medications, including intravenous 
f luids, acetaminophen, nonsteroi-
dal anti-inf lammatory drugs, di-
phenhydramine, or opioids. Nurses 
administered a 10-point numeric 
verbal pain score (VPS) test (0 indi-
cating no pain and 10 the worst pos-
sible pain) during triage and again 
before discharge.

Investigators defined treatment 
success as a reduction in the VPS of 
50% or more, which was achieved 
by 38 patients (90%) in the ondan-
setron group, 91% of those receiving 
an antidopaminergic, and 94% of 

those given no antiemetic. No one 
in the ondansetron group reported 
adverse effects. The 3 groups did not 
differ significantly as to their rate of 
neurology consultation, revisits to 
the PED, or opioid use (Talai A, et al. 
Pediatr Neurol. 2020;103:52-56). 

Ondansetron is 
one of my favorite medicines. It has 
prevented numerous children from 
being hospitalized for vomiting. Here is 
yet another use for it. The authors echo 
my experience, that adverse effects 
from using it are rare.

 PUBLISHED IN PEDIATRIC NEUROLOGY 

Ondansetron is effective for acute migraine

AAP issues recommendations  
for Williams syndrome

 PUBLISHED IN PEDIATRICS 

THOUGHTS FROM  
DR FARBER

THOUGHTS FROM  
DR FARBER

READ MORE   For updated guidelines for migraine, go to ContemporaryPediatrics.com/
migraine-update
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Toddler’s unusual oral 
trauma is troubling

A 17-month-old African American 
girl, with no signifi cant past 
medical history, is brought to the 

Pediatric Emergency Department (PED) with 
acute onset of swelling in the fl oor of her 
mouth. The mother is a reliable historian who 
denies any recent illness, fever, travel, change 
in food/new food intake, drugs, or signifi cant 
injury/trauma. 

The girl was in her usual state of health 
when the mother dropped her at the daycare 
in the morning. However, after returning 
home from daycare in the evening, the 
mother noticed her daughter to be more 
irritable, drooling, and refusing to eat. The mother also noted a bright red-colored swelling 
underneath the child’s tongue (Figure 1), which prompted this PED visit. The mother denies 
any visible rashes, new skin lesions, bleeding, bloody stools, diarrhea, or dark-colored urine.

GIRIDHAR GUNTREDDI, MD, FAAP; SWAYAM P NIRUJOGI, MD, MBA; LINDA M BLOOM, MD, FAAP; 
CHRISTOPHER F VALENTE, MD

THE 
CASE

 FIGURE 1 Patient presents with bright red-colored 
swelling under the tongue.

Exam and testing
On oral exam, bright erythematous, 
nontender, firm masses were seen 
underneath the patient’s tongue on 
both sides of the frenulum area (Fig-
ure 1). Mild bleeding was noted from 
the swelling. Each swelling was 2- to 

3-cm in size and located underneath 
the tongue, appearing firm, noncom-
pressible, and symmetrical in size 
on either side of the frenulum. Some 
blood-stained saliva was noted over 
the swelling. Elevation and bright 
red-colored swelling under the oral 

mucosa were consistent with the he-
matoma noted. 

Sublingual caruncles looked swol-
len and elevated. There was no evi-
dence of any wheezing, stridor, or 
difficulty with respiration. On exami-
nation of the neck, clinicians noted a 

CNTPED0420_010-013_Puzzler.indd   10 3/26/20   8:41 PM



11A P R I L  2 0 2 0   |   CON T EMPORARYP ED I AT R I C S . C O M

puzzler

small swelling in the midline that was 
soft, fluctuant, and tender to touch, lo-
cated just behind the chin (Figure 2). 

Blood workup showed: white 
blood cell (WBC) count, 12.5; hemo-
globin, 12.4 g; aspartate transami-
nase (AST)/alanine transaminase 
(ALT), 33/15; erythrocyte sedimenta-
tion rate (ESR), 19 mm/h; uric acid, 
1.5 mg/dL; lactate dehydrogenase 
(LDH), 304 IU/L; C-reactive protein 
(CRP), 1.04 mg/dL; prothrombin 
time (PT), 12.8 sec; activated par-
tial thromboplastin (aPTT), 34 sec; 
international normalized ratio 
(INR), 1; fibrinogen, 407 mg/dL.

Differential diagnosis
Based on the above results, the pos-
sible differential diagnoses of oral 
cavity swellings in the f loor of the 
mouth are numerous (Table):

LUDWIG ANGINA
Ludwig angina is a bilateral infec-
tion of the submandibular space 
including sublingual and submy-
lohyoid (submaxillary) space. It is 
characterized by brawny induration 
of the floor of the mouth with an el-
evation of the tongue, potentially 
obstructing the airway. Ludwig an-
gina is up to 90% odontogenic in or-
igin. Other causes are peritonsillar/
parapharyngeal abscess, oral lacer-
ations, and mandibular fractures. 
Fever, neck swelling, bilateral sub-
mandibular swelling, and elevation 
of the tongue are the common mode 
of presentation. The most com-
mon etiologies are aerobes, anaer-
obes, alpha-hemolytic streptococci, 
Staphylococcus aureus, and Bacte-
roides. High-dose intravenous (IV) 
penicillin, clindamycin, and metro-
nidazole are the best agents for in-
fection. Complications are sepsis, 
pneumonia, asphyxia, and respira-
tory obstruction.1

RANULA
Ranula is a mucous retention pseu-
docyst in the floor of the mouth. It 
can originate from trauma or ob-
struction of the sublingual salivary 
glands, less commonly submandib-
ular/minor salivary glands may be 
involved. Oral ranulas originate su-
perior to mylohyoid muscle. The in-
traoral component usually has a blu-
ish color and is typically unilateral, 
although bilateral swelling can oc-
cur. Complete excision of the pseu-
docyst with the affected salivary 
gland is associated with the least 
likelihood of recurrence.2 Cervi-

cal/plunging ranulas that penetrate 
through the belly of the mylohyoid 
muscle often produce an external-
ly visible neck mass. Posttraumatic 
ranula will contain mucin in the as-
pirate. Other modalities of treatment 
are marsupialization, cryosurgery, 
and carbon dioxide laser excision.

TRAUMATIC
The oral cavity/neck is a potential 
target for many injuries. Penetrat-
ing injuries secondary to metal bod-
ies/dentures/foreign bodies/metal 
hooks can be a serious cause of lin-
gual/sublingual hematoma. Few 

TABLE DIFFERENTIAL DIAGNOSIS  
OF SWELLING OF THE FLOOR OF THE MOUTH 

Infectious   Ludwig angina
  Abscess/cellulitis

  Periapical abscess/
Pericoronitis 

  Sialadenitis

Embryologic/
Developmental 

  Ranula/Plunging ranula
  Cystic hygroma 

  Mucocele

Traumatic   Traumatic hematoma
  Lingual/Sublingual 

hematoma

  Coat hook/food-induced 
injury

Clotting 
disorders 

  Hemophilia

Drug-induced   Warfarin.   Antipsychotics/
Haloperidol-induced

Vascular 
malformations 

  Arteriovenous 
malformations

  Spontaneous sublingual 
hematoma (hypertension-
induced)

Benign tumors   Lipoma 
  Dermoid cyst

  Hemangioma
  Neurofibroma

Malignant 
tumors 

  Malignant teratoma   Malignant germ cell tumors

Foreign body   Foreign bodies in mouth 
(flap valve mechanism) 

  Pneumatocele

Abuse   Sublingual hematoma/Oral 
trauma

  Frenulum injury

Author created.
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case reports of coat hanger-,3 lobster 
tails-,4 fishhook-induced oral trau-
ma leading to soft tissue swellings 
are reported. Infected sublingual 
hematoma secondary to tongue-tie 
surgery is reported in the literature 
as sublingual swelling.

HEMOPHILIA
Approximately 50% to 60% of pa-
tients with severe hemophilia (fac-
tor level <1% of the factor activity) 
usually present after oral trauma. 
It is secondary to dental surger-
ies, penetrating trauma, and lob-
sters. Food-induced oral injury can 
lead to acute bleeds and cause rap-
id worsening of sore throat, breath-
ing difficulties, and stridor. Prompt 
treatment with factor 8 concentrates 
repeated for every 12 hours and close 
monitoring of vitals and respiratory 
status are strongly warranted. Ear-
ly diagnosis and prompt treatment 
with factor-8 concentrates can pro-
tect airways and prevent intuba-
tions/surgical management.5

DRUG-INDUCED
Sublingual hematoma is a rare com-
plication of excessive anticoagula-
tion. It can mimic Ludwig angina, 
often called pseudo-Ludwig phe-
nomenon. Acute onset of sore throat, 
swelling in the floor of the mouth, 
drooling, stridor at rest, and diffi-
culty with speaking in a patient on 
oral warfarin strongly suggest sub-
lingual/submandibular hematoma. 
Lack of signs of cellulitis and normal 
inflammatory markers with elevated 
PT/INR are suggestive of a warfarin-
induced hematoma. Sublingual he-
matomas typically develop quick-
ly and extend posteriorly to involve 
the supraglottic larynx. Coagula-
tion abnormality can be effective-
ly corrected with fresh frozen plas-
ma, IV vitamin K, and prothrombin 

complex concentrates.6 Acute 
lingual/sublingual hematoma sec-
ondary to antipsychotic haloperidol 
drug use has been reported. Acute 
dystonic reaction involving the head 
and neck can lead to oral trauma and 
acute sublingual hematoma.

DERMOID CYST
Dermoid cysts of the f loor of the 
mouth are rare lesions caused by 
entrapment of germinal epithelium 
during the closure of the mandibular 
and hyoid branchial arches. The his-
tological varieties are: epidermoid, if 
the epidermis is lining the cyst; der-
moid, if skin annexes exist; and tera-
toid, derivatives of 3 germinal layers. 
A dermoid cyst usually presents as a 
smooth, doughy, lobular, compress-
ible cystic mass on the floor of the 
mouth. The cyst lumen is filled with 
a mixture of desquamated keratin 
and sebum.7 Complete surgical exci-
sion of the lesion using either intra-
oral or extraoral approach is the best 
treatment of choice. Magnetic reso-
nance imaging (MRI) of the neck in 
this patient shows a high-intensity 

mass on the T2-weighted images of 
dermoid cyst.

MALIGNANT TUMORS
Teratomas are exceptionally rare tu-
mors in the head and neck region. 
Neonatal teratomas occur in about 
1:20,000 to 1:40,000 live births. Most 
congenital teratomas are mature or 
immature ones but they can recur as 
malignant teratoma after initial sur-
gery.8 Teratomas are tumors contain-
ing components of all 3 embryologic 
germ layers originating from multi-
potent germ cells. The incidence of 
malignancy of sacrococcygeal tera-
toma in neonates is approximately 
10% and reaches 100% by age 3 years. 
Malignant transformation of a tera-
toma is documented by rapid growth 
after excision with markedly elevat-
ed alpha-fetoprotein (AFP) levels. 
It can be curable with multi-agent 
chemotherapy along with complete 
resection. The residual malignant 
component can be monitored by se-
rial AFP measurements and com-
plete resection is assured by the 
decline of AFP to normal after cessa-

 FIGURE 3 Repeat exam showed 
sublingual swelling on both sides of 
the frenulum with a dark purplish hue.

complex concentrates.6 Acute 
lingual/sublingual hematoma sec-

surgery is reported in the literature 

Approximately 50% to 60% of pa-
tients with severe hemophilia (fac-
tor level <1% of the factor activity) 
usually present after oral trauma. 
It is secondary to dental surger-
ies, penetrating trauma, and lob-
sters. Food-induced oral injury can 
lead to acute bleeds and cause rap-
id worsening of sore throat, breath-
ing difficulties, and stridor. Prompt 
treatment with factor 8 concentrates 
repeated for every 12 hours and close 
monitoring of vitals and respiratory 

 FIGURE 2 Patient 
has small midline 
swelling just below 
the chin.
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tion of the chemotherapy.8

FOREIGN BODIES
Foreign bodies are an unusual cause 
of a slow-growing mass at the floor of 
the mouth. Fishbones, metal hooks, 
broken teeth fragments, parts of den-
tures, pen caps,9 and air rifle pellets 
are rarely diagnosed and can present 
with a slow-growing mass in the oral 
cavity. After the initial injury, the 
open wound of the floor of the mouth 
can act as a check valve mechanism 
that leads to pneumatocele leading 
to slow growth.

ABUSE
Physical abuse in infants and chil-
dren is a rare cause of sublingual 
hematoma. Most common injuries 
are tears of the lingual frenulum 
and open wounds of the floor of the 
mouth, gingiva, and palate.10 Me-
taphyseal bone fractures, rib frac-
tures, various skin bruises, and ret-
inal hemorrhages are other clinical 
findings of child abuse. Bleeding 
diathesis, osteogenesis imper-
fecta, cutis laxa, and Ehlers-
Danlos syndrome should be 
ruled out before the diagnosis of 
child abuse.

Hospital course
Based on the patient’s clinical 
history, physical examination, 
and the acuity of presentation, 
the clinicians suspected trau-
matic swelling on the floor of the 
mouth, probably an acute swell-
ing of sublingual/submandibu-
lar salivary glands, as the most 
common possible etiology. The 
girl was admitted on the Pedi-
atric f loor for close follow-up 

of the swelling, work of breathing, 
and oral intake, and close monitor-
ing for any acute worsening of stri-
dor and desaturations. Oral Surgery 
and Otolaryngology were consulted 
for further recommendations and 
management. 

On repeat exam after a few hours, 
clinicians noticed that the color of 
the swelling changed to dark pur-
plish color (Figure 3). Based on the 
acuity of presentation, color change 
of the hematoma, mild bleeding from 
the swelling, and midline acute ten-
der fluctuant swelling, they strongly 
suspected oral trauma in this case. 
As the mother denied any significant 
trauma, they communicated with 
the daycare center staff for further 
clarification and inquired about any 
possible oral trauma/fall/significant 
injury during the child’s daycare 
stay. The staff confirmed that the girl 
had fallen with a toy (Figure 4) in her 
mouth/neck while she was running 

in the daycare. 
The Oral Surgery team con-

firmed the final diagnosis as 
bilateral sublingual hematoma 
secondary to oral trauma. Oral 

cavity swellings usually repre-
sent engorged sublingual salivary 
glands with blood/hematoma.

The patient was closely moni-
tored for any worsening of swell-
ing size and development of 
stridor and drooling. Care con-
tinued with warm compressions 
and a soft, liquid diet as tolerat-
ed. She remained stable at room 
air with stable vitals. 

Patient outcome
The patient was discharged in sta-
ble condition with instructions for 
warm compressions and close fol-
low-up instructions with Oral Sur-
gery on an outpatient basis. She was 
seen after 1 week and her oral swell-
ings were completely resolved with-
out any residual complications or ad-
verse events reported. 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com
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inal hemorrhages are other clinical 
findings of child abuse. Bleeding 
diathesis, osteogenesis imper-

Danlos syndrome should be 
ruled out before the diagnosis of 

Based on the patient’s clinical 
history, physical examination, 
and the acuity of presentation, 
the clinicians suspected trau-
matic swelling on the floor of the 
mouth, probably an acute swell-
ing of sublingual/submandibu-
lar salivary glands, as the most 
common possible etiology. The 
girl was admitted on the Pedi-
atric f loor for close follow-up 

in the daycare. 

cavity swellings usually repre-
sent engorged sublingual salivary 
glands with blood/hematoma.

tored for any worsening of swell-
ing size and development of 
stridor and drooling. Care con-
tinued with warm compressions 
and a soft, liquid diet as tolerat-
ed. She remained stable at room 
air with stable vitals. 

 FIGURE 4  The patient’s 
daycare center confirmed the 
culprit toy. 
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The case 
A 12-year-old, right-hand dominant male 
travel baseball player presents to your clin-
ic complaining of right shoulder pain. He 
is a pitcher and also plays the catcher posi-
tion. His pain has been present for 3 weeks 
and is located “in his shoulder joint.” He has 
no neck or elbow pain. The patient denies a 
history of trauma, shoulder dislocation, or 
shoulder instability. He reports that he is 
unable to throw as hard or as accurately as 
he was able to prior to the onset of this pain, 
and that no specific throw type exacerbates 
his pain. This athlete has stated that he has 
multiple upcoming tournaments, that he “is 
the star pitcher for his team,” and “that he 
cannot sit out from playing baseball and his 
team needs him.”

Your exam reveals tenderness on palpa-
tion of the right proximal humerus and pain 
with resisted internal and external rotation 
of the shoulder. He also has very poor pos-
ture with forward-slumped shoulders. You 
obtain radiographs of his shoulder that 
demonstrate widening of the proximal hu-
meral physis (Figure 1). 

Introduction
Arm pain is a common complaint in over-
head-throwing athletes. In a survey of 
youth baseball players, only 26% report-
ed that they did not have arm pain while 
throwing.1 Throwing a baseball applies 
sheer torsional stress on the proximal hu-
merus and valgus stress on the medial el-
bow. Shoulder pain is a common presenting 
complaint in young athletes, particularly 

Arm pain is a common complaint in young athletes but playing 
though shoulder pain can have serious consequences. Here 
is guidance for diagnosing shoulder pain and helping these 
players get their game on.

Dr Ichesco is clinical 
instructor, Pediatric Sports 
Medicine, Department 
of Pediatrics, University 
of Michigan, Ann Arbor, 
Michigan. 

How to diagnose shoulder 
injuries in young athletes

INGRID K ICHESCO, MD; 
JESSICA R LESCHIED, MD; 
GARY L FREED, MD, MPH

Dr Leschied is a staff 
radiologist, Sections of 
Pediatric and Musculoskeletal 
Radiology, Department 
of Radiology, Henry Ford 
Hospital and Health System, 
Detroit, Michigan.

Dr Freed is a professor of 
Pediatrics and of Health 
Management and Policy, and 
associate chair, Department 
of Pediatrics, Susan B Meister 
Child Health Evaluation and 
Research Center, University 
of Michigan, Ann Arbor.

 FIGURE 1 Radiograph of right shoulder: 
Single anteroposterior view of the right 
shoulder demonstrates a widened humeral 
physis with irregular metaphyseal margins 
and mild metaphyseal sclerosis.

PEER-REVIEWED FEATURE 
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with recurrent overhead arm move-
ment, not only in baseball and soft-
ball but also commonly in swim-
ming, tennis, and volleyball. Other 
sport activity where upper body mo-
tion is not as repetitive yet with high 
risk for falls and direct blows to the 
shoulder include football, hockey, 
wrestling, and winter sports such as 
skiing and snowboarding. 

The shoulder is a ball-and-sock-
et joint that allows a large range 
of motion. However, it is relatively 
unstable. This joint is made up of a 
large humeral head fitting into the 
small glenoid fossa of the scapula. 
The labrum is a fibrocartilaginous 
cup that helps deepen the socket 
of the shoulder joint to increase 
stability. Glenohumeral ligaments 
and the joint capsule are static 
stabilizers. 

Dynamic stabilizers are muscles 
that allow movement but are also 
needed to help keep the joint sta-
ble. They consist of the rotator cuff 
muscles (supraspinatus, infraspina-
tus, subscapularis, teres minor) and 
scapular stabilizers (trapezius, pec-
toralis minor, and serratus anterior 
muscles). Strong scapular stabilizers 
are essential to help with the motion 
and function of the rotator cuff (Fig-
ures 2A and 2B).

Differential diagnosis
Differential diagnosis for shoulder 
pain can be helpful to think about 
in terms of whether there is an event 
that caused an acute onset of pain 
or if the pain is chronic. Acute pain 
could be due to clavicle fracture; ac-
romioclavicular joint sprain; shoul-
der (glenohumeral) joint dislocation 
or subluxation; labral tear; proximal 
humeral fracture; or contusion. Our 
athlete in this case did not have acute 
onset of pain, and these injuries are 
therefore not included in his differ-
ential diagnosis.

In contrast, insidious onset of pain 
in a young athlete typically is due to 
overuse injury from repetitive stress 
applied to a tendon, bone, growth 
plate, or fascia. Differential diagnosis 
of insidious symptom onset that re-
sults in chronic shoulder pain includes 
impingement, rotator cuff tendinopa-
thy, biceps tendinopathy, labral tear, 
epiphysiolysis of the humeral head, 
and multidirectional instability. 

Tumors also are possible and may 
present with pain that has a gradual 
onset or that may be acute in the 
instance of a pathologic fracture. 
Benign tumors include unicameral 
bone cysts, chondroblastoma, osteo-
chondroma, enchondroma, and peri-
osteal chondroma. Osteosarcoma 

is the most common malignant tu-
mor of bone in adolescents followed 
by Ewing sarcoma. Other causes of 
shoulder pain may be referred pain 
from cervical, myocardial, or abdom-
inal injury/pain. The Table outlines 
the differential diagnosis for shoulder 
pain in a youth athlete. 

Little League shoulder
The patient described in this article 
has a classic history, physical exam, 
and radiographic findings of Little 
League shoulder (proximal humer-
al epiphysiolysis), an injury to the 
proximal humeral growth plate and 
unique to a skeletally immature ath-

2A  FIGURES 
2A AND 2B 
Shoulder 
anatomy: (A) 
Anterior. (B) 
Posterior.
Author created.

2B

p FIGURE 3 Physical exam: Inspection 
demonstrating poor posture with 
forward-slumped shoulders.
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lete. Growth plates are 2 to 5 times 
weaker than bone and their sur-
rounding ligament and tendon at-
tachments, and they are prone to in-
jury. Little League shoulder also may 
be described as proximal humeral 
epiphysiolysis, epiphysitis, or Salter-
Harris type 1 injury to the proximal 
humeral physis.

The injury is due to repetitive 
overhead rotational stress that, as the 

name suggests, is most often seen in 
baseball or softball players but that 
also may occur in swimmers, tennis 
players, gymnasts, and volleyball 
players. It is most common in ath-
letes aged between 10 and 14 years. In 
Little League shoulder, athletes will 
report insidious onset of pain with 
throwing or overhead activity. They 
may also report loss of velocity or ac-
curacy with throwing. The diagnosis 

is clinical and made when a young 
athlete has tenderness on exam over 
the proximal humeral growth plate. 
Radiographs may or may not demon-
strate widening of the growth plate.

Rotator cuff tendinopathy, biceps 
tendinopathy, or shoulder impinge-
ment also would be a consideration in 
this patient as these diagnoses can be 
frequently seen in overhead-throw-
ing athletes. However, this patient is 
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 FIGURES 4A AND 4B Apley 
scratch test:  
(A) PERFORMED SUPERIORLY.  
(B) PERFORMED INFERIORLY.

 FIGURES 7A AND 7B Instability tests:  
(A) APPREHENSION: Arm is abducted and externally rotated.  
If patient experiences or feels that the shoulder  
is unstable during this, it is a positive test.  
(B) RELOCATION: If apprehension test is positive, the test is repeated 
but this time with the examiner’s arm placed over the patient’s 
anterior shoulder. If instability improves, this  
is a positive test. 

 FIGURE 6 Subscapularis lift-
off test: Patient has shoulder 
internally rotated and is held 
posterior to body with elbow 
flexed at 90 degrees. Pain or 
weakness is a positive test 
and indicates injury to the 
subscapularis muscle.

 FIGURE 5 Supraspinatus (empty 
can) test: Patient has shoulders 
elevated to parallel in the scapular 
plane and internally rotated. Once 
in this position, the examiner 
applies a downward force. The test 
is positive if the patient develops 
pain and or weakness. 

 FIGURE 9 Neer test: The 
examiner stabilizes the shoulder 
blade while passively flexing the 
shoulder when it is internally 
rotated. If the patient develops 
pain, this is a positive test and 
indicates possible subacromial 
impingement. 

 FIGURE 8 Hawkins-Kennedy 
test: The patient’s shoulder and 
elbow are flexed at 90 degrees. 
The examiner internally rotates 
the arm. If the patient develops 
pain in the anterior shoulder, this 
is a positive test and indicative of 
subacromial shoulder impingement.  

4A 4B

PHYSICAL 
EXAM

5 6

7A 7B

8 9
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skeletally immature and has tender-
ness on palpation over the proximal 
humeral physis, which is consistent 
with the diagnosis of Little League 
shoulder. He does not have a history 
of shoulder dislocation or subluxation 
events making the diagnosis of shoul-
der instability less likely. Multidirec-
tional instability is a condition in 
which there is increased laxity in both 
shoulders and that may be present in 
any direction. This can be an under-
lying condition that may predispose 
an athlete to develop shoulder pain. 
It is treated with rest and physical 
therapy to strengthen surrounding 
muscles. The lack of an osseous mass 
on imaging or an acute fracture in 
this case excludes other entities in our 
differential diagnosis.

Physical exam
The physical exam should include in-
spection of the patient with the shirt 
off in boys or in a tank top or gown in 
girls. Visible deformity, swelling, and 
ecchymosis can be seen with acute 
trauma such as clavicular fracture 
or as sternoclavicular or acromio-
clavicular dislocation. The examiner 
should take note of the patient’s pos-
ture as it may be poor with forward-
slumped shoulders potentially con-
tributing to pain or injury (Figure 3). 
Asymmetric shoulder height may be 
due to scoliosis, trapezius spasm, or 
repetitive shoulder use of the domi-
nant arm causing increased strength 
of the rotator cuff and depression of 
the ipsilateral shoulder.

Palpation of the shoulder should 
include the clavicle, acromiocla-
vicular (AC) joint, proximal biceps 
tendon, proximal humeral head, 
scapular, and periscapular muscu-
lature. Range of motion (preferably 
active) should be evaluated and may 
be performed with the Apley scratch 
test (Figure 4). This test may be per-

formed superiorly, which evaluates 
abduction and external rotation, or 
inferiorly, which evaluates internal 
rotation and adduction. In sports 
with repetitive overhead motion, 
such as baseball in particular, there 
may be an increase in external rota-
tion and loss of internal rotation in 
the dominant shoulder. 

Strength of the rotator cuff muscles 
should be evaluated, which includes 
the supraspinatus (empty can) test 
(Figure 5); subscapularis testing 
(Figure 6); and resisted internal and 
external rotation. There are numer-
ous specialized tests that can be 
performed on the shoulder, includ-
ing stability tests (apprehension, re-
location; Figure 7) and impingement 
tests (Hawkins-Kennedy, Figure 8; 
Neer, Figure 9). More testing may be 
performed in the sports medicine or 
orthopedic office but are often not 
necessary in the primary care setting. 

Imaging
Initial workup of shoulder pain by a 
primary care provider should begin 
with 2 views of the shoulder, typical-
ly anteroposterior (AP) and Grashey 
views. Additional views may be con-
sidered by a sports medicine physi-

cian or orthopedic surgeon including 
trans-scapular Y lateral and axillary 
views. Radiographs should be ob-
tained in instances of acute trauma, 
pain for longer than 1 month, night-
time pain, and history of instability 
episodes. When Little League shoul-
der is suspected, shoulder radio-
graphs may demonstrate widening 
with adjacent sclerosis of the prox-
imal humeral physis, particular-
ly along the lateral aspect. It can be 
helpful to obtain a contralateral view 
as a comparison to better identify the 
abnormality of the growth plate.

Even if radiographs are symmet-
ric, the diagnosis may still be Little 
League shoulder if the patient has 
tenderness on palpation over the 
proximal humeral physis. Magnetic 
resonance imaging (MRI) is the most 
sensitive test for detecting subtle 
physeal injury although MRI typi-
cally is not needed in making a diag-
nosis of Little League shoulder. If an 
MRI is obtained, it may demonstrate 
physeal widening on T1-weighted 
and non–fat-saturated proton den-
sity images, and periphyseal edema 
on T2-weighted sequence.2 

In cases of glenohumeral disloca-
tion, instability, and suspected labral 

 FIGURES 10A AND 10B Additional x-rays of shoulder: (A) Internal rotation view 
of the shoulder highlights the physeal widening and metaphyseal irregularity. (B) 
Anteroposterior view of the contralateral shoulder demonstrates a normal physis.

10A 10B
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tears, a magnetic resonance (MR) 
arthrogram should be obtained to 
fully evaluate the fibrocartilaginous 
labrum. An MR arthrogram is per-
formed following the image-guided 
injection of gadolinium-based con-
trast material into a joint with specific 
T1-weighted sequences obtained in 
the MRI scanner. Downsides to ob-
taining an MR arthrogram include 
cost, time, need for gadolinium ad-
ministration, and the invasive nature 
of the study (injection into the joint 
performed by a radiologist). If a pedia-
trician is considering MRI evaluation 
for chronic shoulder pain in a young 
athlete with either positive or negative 
radiographic findings, it is likely time 
to consider referral to a sports medi-
cine physician or orthopedic surgeon. 

In a study in which shoulder MRI 
was performed on asymptomatic 
Little League baseball players, 12 of 
23 players had positive MRI findings 
on the dominant shoulder compared 
with the nondominant shoulder. 
Most athletes demonstrated wid-
ening or periphyseal edema of the 
proximal humeral physis, but labral 
tears and partial-thickness rotator 
cuff tears also were present in high 
numbers. Risk factors associated 
with MRI findings were year-round 

play and players that only partici-
pate in baseball.3 Ultrasound may 
be of benefit to evaluate soft tissue 
structures including the rotator cuff 
tendons and presence of joint effu-
sion but do not adequately evaluate 
the labrum. Ultrasound is unique in 
that it may offer the opportunity for 
dynamic evaluation and does not re-
quire sedation or radiation.

Treatment
One of the most important aspects of 
treatment of Little League shoulder 
is rest from throwing and overhead 
activities to allow the growth plate 
to heal. Allowing the athlete to par-
ticipate in batting as long as it does 
not elicit pain may be considered. 
In doing so, it will allow the athlete 
to remain involved with their team, 
which is important from a psychoso-
cial standpoint.

Physical therapy is important to 
work on range of motion, posture, 
and strength. Strengthening of not 
only the shoulder muscles, including 
the rotator cuff, but also scapular sta-
bilizers, hip, core, and lower extrem-
ity muscles is important. Correction 
of posture can be helpful to align 
shoulders to a neutral position and 
avoid forward slumping with associ-

ated pectoralis tightness and scapu-
lar muscle weakness. 

Once the patient is pain free and 
has appropriate strength, a gradual 
return to a throwing program may 
be initiated. Total course of treat-
ment and return to full play typical-
ly takes approximately 3 months but 
may take longer. 

Prevention
Shoulder overuse injuries in young 
athletes have been identified as com-
mon but largely preventable issues. 
Risk factors for development of over-
use injuries include pitching with 
arm fatigue, higher volumes of pitch-
ing, pitching consecutive days, and 
pitching through pain. 

A study of 9- to 14-year-old male 
baseball players identified that taller 
players and those with faster pitching 
velocities are at a higher risk of devel-

 FIGURE 11 Magnetic resonance 
imaging (MRI) shoulder: Sagittal 
T2-weighted image with fat saturation 
demonstrates thickened, bright 
cartilage signal of the growth plate 
with mild periphyseal edema (bright 
signal) posteriorly.

TABLE
DIFFERENTIAL DIAGNOSIS  
OF SHOULDER PAIN IN A YOUNG ATHLETE

ACUTE ONSET OF PAIN CHRONIC PAIN

Shoulder dislocation Epiphysiolysis (Little League shoulder)

Fracture Posterior impingement

Acromioclavicular joint injury Rotator cuff or biceps tendinopathy

Acute or chronic stress injury 
to growth plate

Labral tear 
Multidirectional instability

Labral tear Underlying bone tumor (benign or malignant)

Author created.
C O N T I N U E D  O N  PAGE 33
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T
he use of electronic cigarettes (e-cig-
arettes), known commonly as vaping, 
has increased significantly among the 
pediatric and adolescent population in 

the past several years. Currently, e-cigarettes 
are the most frequently used tobacco prod-
uct by young persons.1 Of ongoing concern 
is a new study reporting that adolescents in 
the United States are initiating e-cigarette 
use at earlier ages. In 2014, 8.8% of lifetime 
e-cigarette users initiated use at age 14 years 
or younger, whereas in 2018 this number in-
creased to 28.6%.2 

On December 18, 2018, the US Surgeon 
General declared e-cigarette use among ado-
lescents an “epidemic.” Although the most 
recent focus has been on the nationwide out-
break of severe lung injuries associated with 
the use of e-cigarette or vaping products, it is 

important to understand the historical con-
text surrounding this public health issue fac-
ing the pediatric population. 

Brief history of JUUL
Following widespread recognition of the dan-
gers associated with cigarette smoking in the 
mid-20th century, the rate of conventional 
tobacco use declined significantly such that, 
in 2015, only 14% of the US population identi-
fied as smokers.3 This decline was attributed 
to several successful public health initiatives 
including a higher price of cigarettes, Tobac-
co 21 initiatives (which raised the minimum 
age to legally purchase tobacco products to 21 
years), and increased antismoking education, 
all of which led to fewer young people start-
ing to smoke.3 However, in 2006, e-cigarettes 
were developed and introduced as a safe al-
ternative to combustible tobacco use as well 
as a tobacco cessation tool.

Following their introduction, e-cigarettes, 
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commonly known as “vaping,” be-
came increasingly popular among 
the adolescent and young adult pop-
ulation, even in those who had no 
prior combustible tobacco use.4 Cited 
reasons included the variety of flavors 
available that made nicotine more 
palatable, especially to those who 
did not previously use combustible 
tobacco; lower cost than traditional 
cigarettes; social acceptability among 
peers; widespread advertising; and 
the myth that e-cigarettes are less 
harmful than traditional cigarettes. 

In 2016, as e-cigarette use was 
declining among teenagers, JUUL 
was introduced, leading to a 
resurgence in use among ado-
lescents.5 Extrapolated data 
suggests that in 2019, an esti-
mated 4.1 million high school 
students and 1.2 million mid-
dle school students used e-
cigarettes, with an estimated 
1.6 million students reporting 
“frequent use” and 970,000 
reporting “daily use.”6 JUUL 
was unique in that its pod contained 
significantly more nicotine (either 
3% or 5%, or one pod equivalent to 1 
to 2 packs of conventional cigarettes) 
compared with the majority of e-cig-
arette brands (0% to 2.4%).7 

The nicotine in JUUL is in a salt 
formulation that allows a high level 
of nicotine to be inhaled more easily 
with less irritation than the tradi-
tional base, with expedited absorp-
tion and crossing of the blood-brain 
barrier leading to an increased 
“high.”8 JUUL’s sleek design allowed 
it to be used covertly in public set-
tings. Most concerning, however, is 
that approximately 63% of adoles-
cent and young adult users report-
edly did not know that JUUL always 
contains nicotine.8

Characteristics of e-cigarette 
devices and liquids
There are many different types and 
brands of e-cigarettes available but 
generally they all have the same 
components, including a battery, 
heating coil, atomizer (transforms 
the e-liquid to an aerosol), cartridge 
(contains e-liquid), and mouthpiece, 
and operate in a similar manner. E-
liquids typically contain nicotine, 
f lavorings, and a humectant.4 Each 
component of an e-cigarette has the 
potential to affect health outcomes 
independently but also interact to 
cause different effects.

Prior to the widespread distribution 
of e-cigarettes, there was very little re-
search regarding the short- term and 
long-term health effects of use and a 
lack of quality control performed on 
marketed devices and liquids. Where-
as the health effects of nicotine are 
well-documented, the effects of nico-
tine delivered as an aerosol as com-
pared with a constituent in combus-
tible smoke are not well understood.9

Additionally, although most flavorings 
have been thoroughly evaluated for 
safety when included in food and in-
gested, their effects when they enter 
the bloodstream through in-
halation is less well stud-
ied. Similarly, there 
is very little 
known 

about the effects of inhaling aerosol-
ized humectants such as propylene 
glycol and glycerol. 

The heating coils and atomizer 
influence the properties of the aero-
sol and therefore can add additional 
health effects. For example, if the 
heating power is too high, it can create 
a negative sensation, known as a “dry 
hit,” in users that likely results from 
thermal decomposition of the humec-
tants, causing the formation of by-
products such as toxic carbonyl com-
pounds.10,11 In some devices, e-liquids 
come in direct contact with the heat-
ing coils, known as “dripping,” which 

can introduce metals and other 
components into the aerosol 
that is then inhaled by users. 

The most recently devel-
oped devices, and those most 
commonly used by adoles-
cents including the JUUL, 
bear no resemblance to tradi-
tional cigarettes or previous 
generations of e-cigarettes, 
and allow users to mix their 

own filler liquids. Of note, many e-
liquids now contain tetrahydrocan-
nabinol (THC) in addition to or in-
stead of nicotine.

Specific health risks in the 
pediatric/adolescent 
population
The rise in e-cigarette 
use and vaping 
among ad-
oles-

Approximately 63% 
of adolescent and young 

adult users reportedly did 
not know that JUUL always 

contains nicotine.9
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cents is especially concerning given 
that many of the long-term hazards 
are relatively unknown, and despite 
the perception that e-cigarettes are 
less harmful than and a safer alter-
native to traditional combustible 
tobacco products, they are far from 
harmless. The negative health ef-
fects of nicotine are well document-
ed in the literature and include an 
increased risk for cardiovascular dis-
ease, stroke, respiratory disease, and 
cancer, as well as significant poten-
tial for long-term addiction. Studies 
have shown that the adolescent brain 
in particular is uniquely susceptible 
to nicotine addiction,12 and animal 
studies have shown that nicotine ex-
posure during adolescence has long-
standing effects on the brain, leading 
to both immediate and persistent be-
havioral changes.

E-cigarette use leads to an in-
crease in cough, impairs mucocili-
ary clearance making individuals 
more susceptible to infection,13 and 
increases the rate of exacerbations 
in individuals with asthma.14,15 E-
cigarette use has the potential to 

damage endothelial vessels, which 
increases the risk for cardiovascular 
disease. Furthermore, in vitro and in 
vivo studies have shown an associa-
tion between e-cigarette use and oxi-
dative stress, inflammation, and an 
impaired innate immune response, 
which leads to immune dysregula-
tion and the potential for the devel-
opment of malignancy.9

Especially important in the ado-
lescent and young adult population 
is the potential for addiction. The 
Population Assessment of Tobacco 
and Health (PATH) Study is currently 
investigating the behavioral and ad-
verse health impact of tobacco use by 
studying how and why individuals 
start using tobacco, switch products 
or modalities, quit using, and then 
potentially start using again, with a 
specific focus on the adolescent and 
young adult population. 

E-cigarettes, and especially the 
JUUL given its high percentage of 
nicotine, have been shown to lead to 
and increase nicotine addiction in 
adolescents with even intermittent 
exposure resulting in increased smok-

ing frequency, intensity, and/or dura-
tion, and serve as a gateway product to 
long-term combustible tobacco use16 
or other inhalant drug use, especially 
THC and marijuana.17 The amount 
of nicotine contained in e-cigarettes, 
and subsequently found in the blood 
stream and brain of users, is highly 
variable and dependent on product 
characteristics (device and e-liquid), 
how the device is used, and user char-
acteristics (experienced smoker versus 
naïve smoker).9 Given this variability, 
it may be less than, equal to, or con-
siderably more than that of traditional 
combustible cigarettes.

Additionally, the secondhand 
aerosol emitted from e-cigarettes is 
different from that of conventional 
cigarettes because it is directly in-
haled from the device without the 
generation of sidestream smoke. 
Therefore, the aerosol emitted is al-
most 100% mainstream and has been 
shown to be comprised primarily of 
small liquid droplets versus the solid 
and semisolid material that makes 
up secondhand tobacco smoke.9 

Studies have shown that concen-
trations of carbonyls, such as form-
aldehyde and acetaldehyde, are sig-
nificantly higher (2 to 125 times) in 
exhaled e-cigarette breaths compared 
with background breaths.18 Addition-
ally, airborne nicotine, measured 
as cotinine, was found to be higher 
in homes where individuals used e-
cigarettes as compared with controls, 
and cotinine of nonsmokers exposed 
to e-cigarette users was higher than in 
those not exposed.19 This is of particu-
lar importance when considering pe-
diatric patients who may not be using 
e-cigarettes themselves but may have 
significant exposure through parents 
and other caregivers. 

Injuries from unintentional expo-
sure to both e-cigarette solutions and 
e-cigarette devices have been report-

p Figure 1 Schematic of an Electronic Cigarette (E-cigarette) This schematic 
depicts a disposable e-cigarette. Electronic cigarettes with refillable 
or replaceable cartridges typically have the cartridge on the end of the 
e-cigarette with the heating vapor coil. LED indicates light-emitting diode. 
Adapted from Wollscheid and Kremzner.  Reproduced with permission from JAMA 

Pediatrics. 2015;169(2):177-182. Copyright © 2015. American Medical Association. All rights reserved.
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ed in pediatric patients. E-cigarette 
liquid nicotine exposures, which oc-
cur primarily via ingestion, have in-
creased by 1085% from 2012 to 2016.20 
The high concentration of nicotine in 
some e-cigarette solutions can cause 
significant damage to children even 
in small volumes and has resulted 
in at least 1 death.

E-cigarette/vaping-
associated EVALI
Most recently, vaping and e-cig-
arette use have been tied to mul-
tiple cases of acute respiratory 
distress syndrome, now termed 
e-cigarette/vaping acute lung in-
jury (EVALI). As of December 2019, a 
total of 2409 patients had been hospi-
talized throughout the United States 
with 52 deaths reported.21 The me-
dian patient age was 24 years; 67% 
were male; and the largest num-
ber of weekly hospitalized cases oc-
curred during the week of Septem-
ber 15. 2019. with a slow decrease 
in the number of cases since then. 
Overall, 80% of hospitalized patients 
with EVALI reported using THC-
containing e-liquids. Vitamin E ac-
etate, a cutting agent often added to 
THC vape cartridges in order to di-
lute the THC content and boost profit 

margins, has been isolated from the 
majority of samples tested, and fur-
ther investigation is ongoing.21 Al-
though the vast majority of these pa-
tients experienced improvement in 
their acute respiratory symptoms, 
currently there is not enough evi-

dence to prognosticate about long-
term outcomes and effects on lung 
function.

Next steps
Given the risk of pediatric and ado-
lescent vaping, particularly as a step-
ping-stone to combustible cigarette 
use, reversing the vaping epidemic in 
the form of prevention and education 
should be a priority for all health care 
professionals. The American Acad-
emy of Pediatrics (AAP) as well as 
the American Thoracic Society rec-
ommend that pediatric health care 
providers screen for e-cigarette use 

when screening patients for tobac-
co use and tobacco-smoke exposure.

For parents, caregivers, and ado-
lescents who use tobacco, the AAP 
clinical practice policy recommends 
offering nicotine replacement ther-
apy (NRT) and other tobacco-use 

treatment to address use and 
eliminate exposure. Most impor-
tantly, however, advocacy initia-
tives that were previously suc-
cessful in lowering cigarette use 
can be employed to reduce vap-
ing, such as raising the price of 
e-cigarettes; ensuring that no one 
aged younger than 21 years can 
buy e-cigarettes; better education 

on the dangers of vaping; eliminating 
advertising; and immediate regula-
tion by the US Food and Drug Admin-
istration of all e-cigarette products. 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com

The authors and section editor have nothing 
to disclose in regard to affiliations with or 
financial interests in any organizations that 
may have an interest in any part of this article.

For references, go to 
ContemporaryPediatrics.com/

vaping-in-adolescents

For Contemporary Pediatrics, Dr Bobby Lazzara 
discusses a randomized, blinded adaptive trial, 
published in the New England Journal of Medicine, 
that looked at the efficacy of 3 intravenous 
anticonvulsant agents used to treat children with 
status epilepticus. To discover which drug you 
should use for your patient and why, go to:

ContemporaryPediatrics.com/
anticonvulsants-for-status-epilepticus
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E-cigarette liquid nicotine 
exposures, which occur 

primarily via ingestion, have 
increased by 1085% from 

2012 to 2016.20 
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Those of us working in the trenches of 
health care have been receiving daily 
emails regarding preparation and 
strategies for dealing with the 
COVID-19 epidemic. We’ve re-
ceived advisories and updates 
from the Centers for Disease Con-
trol and Prevention (CDC), the World 
Health Organization (WHO), State 
health departments, hospital admin-
istrators, government officials, as well 
as managers within our own health 
care systems. Many messages report 
the number of infections globally as 
well as those in the United States and 
within our state and local communi-
ties. Others proffer information re-
garding limiting spread of infections, 
hand-washing techniques, and what 
to do if you confront a possible COV-
ID-19 patient.

Looking up from our perspective 
in the trenches, it’s obvious very 
few of those offering advice actu-
ally work in the front lines of medical 
care. Providers and support staff are 
the ones who must evaluate, com-
fort, and treat patients while plac-
ing ourselves at risk for contracting 
COVID-19!

Over the past several months, my 
colleagues and I have been dealing 
with one of the worst influenza epi-
demics in my memory. As of Febru-
ary 29, 2020, the CDC reported as 
many as 34 million flu illnesses in the 
United States along with as many as 
350,000 flu-related hospitalizations, 

and some 20,000 flu deaths with 136 
child deaths. Fortunately, we have 
been very well equipped to evaluate 

and treat patients during this sea-
son. We are aided in our diag-
nosis with accurate and reliable 
point-of-care (POC) influenza 

tests and can prescribe an inex-
pensive antiviral that can shorten 
the course of the illness and prevent 
spread within the community. 

As I see it
In my roles as a clinic-based pedia-
trician and “Practice Improvement” 
section editor for Contemporary 
Pediatrics, I see that the looming 
COVID-19 pandemic highlights 
many of the conspicuous f laws in 
our health care system, f laws we 
have long acknowledged but never 
remedied.  

Now more than ever before we 
need to recognize that: 

  We are dependent on medications 
that are manufactured in India and 
China. COVID-19 has disrupted supply 
chains, and now many of our necessary 
medications are in short supply or just 
not available. Clearly, we need to bring 
medication manufacturing back home.

  The US Food and Drug Administration 
(FDA) does “too good a job” in 
regulating medication and medical 
devices. Compared with regulatory 
agencies overseas, it is a very long 

and very expensive proposition to gain 
FDA approval to market a new drug 
or device. As a consequence, many 
innovations are available overseas 
often months, and sometimes years, 
before they are available here. For 
example, in the United States we don’t 
have a POC C-reactive protein (CRP) 
device that could help management 
of respiratory infections. Overseas, 
this assay, along with many others not 
marketed here, is widely available to 
help with medical decision making. We 
need the FDA to fast-track development 
of POC COVID-19 assays along with 
effective antivirals.

  Medical care has too long been 
negatively impacted by pharmaceutical 
companies that inflate the cost of 
medications. Primary care providers, 
therefore, play a daily game trying to 
get patients the medications they need 
by dealing with prior authorizations. 
In addition, insurance companies 
have restricted access to better 
POC diagnostic studies by refusing 
to pay for more accurate tests when 
less-expensive (and less-accurate) 
tests are covered. High-deductible 
insurance has eroded the medical 
home by encouraging patients to 
seek less-expensive and often less-
effective services delivered by urgent 
care facilities. 

As we circle the wagons to face 
the juggernaut of COVID-19, let’s 
hope that the cavalry is coming in 
the form of long-overdue health care 
reforms. As pediatricians, we will al-
ways “have the backs” of our patients 
and their parents. Let’s hope some-
one has ours. 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com

COVID-19: Thoughts 
while circling the wagons
ANDREW J SCHUMAN, MD, FAAP

YOUR VOICE
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A new hexavalent vaccine that in-
cludes diphtheria and tetanus tox-
oids and acellular pertussis (DTaP) 
adsorbed, inactivated poliovirus 
(IPV), Haemophilus influenzae type 
b (Hib) conjugate (meningococ-
cal protein conjugate), and hepati-
tis B (HepB; recombinant)—DTaP-
IPV-Hib-HepB—has been included 
in the federal Vaccines for Children 
program after a unanimous vote by 
the Advisory Committee on Immu-
nization Practices (ACIP).1

The ACIP looked at 6 Phase III 
studies that evaluated the safety and 
immunogenicity of DTaP-IPV-Hib-
HepB, which included 2 noninferiority 
studies that enrolled more than 4200 
children using the US immunization 
schedule of 2, 4, and 6 months. Immu-
nologic responses were assessed fol-
lowing the third dose of the vaccine. 
The studies found that overall the 
measured antibodies were noninfe-
rior to licensed comparator vaccines, 
with 1 exception for a pertussis anti-
gen. However, noninferiority criteria 
were met by all pertussis antigens 
when using the second measured 
endpoint of the percentage that had 
met a prespecified vaccine response.

The safety profile was consis-
tent with licensed component vac-
cines. The investigators did find a 
higher rate of fever in recipients of 
the hexavalent vaccine compared 
with those who had been given the 
pentavalent (DTaP-IPV/Hib) vaccine 
(47.1%-47.4% vs 33.2%-34.4%, respec-
tively). Febrile seizures occurred at 
similar rates in both groups.

Guidance for use
PERTUSSIS
The vaccine is indicated for use at 
ages 2, 4, and 6 months. For the pre-
vention of diphtheria, tetanus, and 
pertussis, the hexavalent vaccine can 
be used for the first 3 doses, when 
DTaP would be administered, but it 
should be used for the booster shots at 
ages 15 to 18 months and 4 to 6 years. 
If the hexavalent vaccine is given for 
either booster, there is no need to ad-
minister a dose of another vaccine 
with DTaP, if proper spacing of previ-
ous doses has been maintained.

In the event of an accelerated 
schedule to provide protection for 
pertussis, the series can start in in-
fants aged 6 weeks with the second 
and third DTaP doses given no ear-
lier than 4 weeks after the preceding 
dose. As the recommended minimum 
age for the third dose of the hexava-
lent vaccine is 24 weeks, also the 
minimum age for the HepB vaccine, 
the hexavalent vaccine is not recom-
mended for the third dose when on an 
accelerated schedule. 

POLIO
The vaccine can be used for the first 
3 doses of the IPV series but not for 
the fourth dose. If the vaccine is acci-
dentally given as the booster, a repeat 
dose of another vaccine with IPV is not 
necessary, as long as proper spacing of 
previous doses was maintained.

HAEMOPHILUS INFLUENZAE 
TYPE B
When immunizing against Hib, 3 dos-
es of Hib conjugate-containing vac-
cine would be needed to finish the 

primary vaccine, if the DTaP-IPV-Hib-
HepB vaccine is administered for any 
dose. Following the completion of the 
primary series, the hexavalent vac-
cine should be used for booster dos-
es. When proper spacing of previous 
doses has been maintained, a repeat-
ed dose of a Hib-containing vaccine is 
not needed when a dose of DTaP-IPV-
Hib-HepB has been given as a booster.

HEPATITIS B 
The vaccine is not licensed for the 
birth dose. It can be given at age 6 
weeks or older to infants who have 
mothers who are hepatitis B surface-
antigen (HBsAg) negative. It also can 
be given to infants aged 6 weeks and 
older of mothers who are either HB-
sAg positive or have unknown HB-
sAg status. If the third dose of DTaP-
IPV-Hib-HepB is administered to an 
infant before they are aged 24 weeks, 
an additional dose of HepB vaccine 
should be given when the infant is 
aged at least 24 weeks, with proper 
spacing for previous doses.

For children on a catch-up sched-
ule, the DTaP-IPV-Hib-HepB vaccine 
can be used in children aged young-
er than 5 years. The doses should not 
be given at intervals less than the 
minimum intervals provided in the 
General Best Practices Guidelines 
for Immunization2 (see Table 3-1 in 
“Timing and spacing of immunobio-
logics” in these guidelines). 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com

Hexavalent vaccine added to 
Vaccines for Children program
MIRANDA HESTER, EDITOR

For reference, go to 
ContemporaryPediatrics.com/

hexavalent-vaccine
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There is a big connection between 
motor skills and language, accord-
ing to a recent report, which adds to 
a growing body of evidence demon-
strating that motor deficits can help 
predict speech delays.

The study, published in the Jour-
nal of Child Psychology and Psychia-
try, found that children who were 
minimally verbal at age 3 years and 
had continued speech delays into 
young adulthood, most of-
ten experienced fine motor 
delays in childhood, as well.1

Vanessa H. Bal, PHD, 
Karmazin and Lillard Chair 
in Adult Autism, associ-
ate professor at the Gradu-
ate School of Applied and 
Professional Psychology at 
Rutgers in New Brunswick, 
New Jersey, and lead author 
of the study, says the report 
should serve as a reminder 
that language development is com-
plex process.

“We need more studies to under-
stand if the link between extremely 
delayed fine motor skills and sub-
sequent language development re-
flects associations with other motor 
deficits affecting speech, develop-
mental cascades, or other factors 
that affect development of both skill 
areas,” Bal says.

According to the report, up to 74% 
of preschool-aged children with au-

tism are minimally verbal, and more 
research is needed to understand 
what factors impact long-term expres-
sive development in these children 
and what treatments can best help.

This study examined expressive 
language predictors in language-
delayed preschoolers. The study 
group included 86 children 
who were diagnosed with 
autism spectrum disor-
der and language delays 
at age 3 years. The partici-

pants selected used single words or 
less based on Autism Diagnostic 
Observation Schedule Testing, and 
communication trajectories were 
compared using mixed model trajec-
tories at age 10.5 and 19 years.

The research team found that a de-
lay in fine motor skills was a key pre-
dictor in later delays in language and 
expressive communication among 
children with autism, with delayed 
fine motor skills being the strongest 
predictor of language at 19 years. The 
study results highlight severe motor 

delays as a particularly silent mark-
er for identifying language-delayed 
children with autism who are at risk 
for long-term language delays.

As far as suggestions for interven-
tions or prevention techniques for 
clinicians, Bal says that is a question 

that has yet to be answered fully.
“We do not yet know 

whether the fine motor as-
sociation has to do with 
broader motor issues that 
could be targeted directly 

or more complex processes,” 
Bal says. “However, one thing 
that pediatricians can do is refer 
children who show language de-
lays for comprehensive assess-
ments and encourage families 
to pursue assessments that will 
provide a picture of their child’s 
strengths and challenges in ar-
eas including—but not limited 
to—language.”

Although deficits in language 
are important, Bal says there is a 

lot to consider outside of the spoken 
word.

“It is easy to be focused on lan-
guage if a young child is not yet 
speaking, but this suggests we need 
assessments of other domains, with 
motor skills being important but not 
the only factor to consider,” Bal says.

Bal says she hopes the report will 
help lead to more in-depth assess-
ments for children with autism who 
experience delays in these areas.

“I hope that children will receive 

Early motor skills delays can 
predict later language problems

“I hope that service providers 
that support young children will 
be really cautious in talking the 
‘wait and see’ approach when 
parents report concerns and 

make referrals sooner.”
—VANESSA H. BAL, PHD

RACHAEL ZIMLICH, RN, BSN

mental health
DEVELOPMENTAL & 
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When children are struggling in 
school, the first step is typically to 
talk to their teachers. Pediatricians 
can and should play a role in the dis-
cussion, too, according to a recent 
report from the American Academy 
of Pediatrics (AAP).1

“This new policy paper from the 
AAP establishes the expectation that 
children who struggle to succeed in 
school present a problem that de-
serves the same level of attention 
as any other serious symptom 
requires, and that the pedia-
tricians of the country are in a 
very important position to make 
sure this problem does get the atten-
tion each child deserves,” says Arthur 
Lavin, MD, a pediatrician at Univer-
sity Hospitals in Cleveland, Ohio, lead 
author of the report, and chair of the 
AAP Committee on Psychosocial As-
pects of Child and Family Health.

Academic problems affect many 

school-aged children Lavin says, 
and the AAP report reveals that these 
problems may be independent of or 
occur in tandem to an underlying 
medical problem. Early recognition 
and intervention is key, and it’s an 
issue pediatricians should be asking 
about, Lavin says.

“As with any other symptom, the 
pediatrician can determine the ac-
tual cause or causes of the child’s dif-
ficulties in school and approaches to 
helping the child turn struggle into 

success. This typically requires 
the help of other professionals, 
much as the evaluation and 
treatment of other complex 

symptoms often does,” Lavin 
says.

The A AP report recommends 
that pediatricians take an active 
role in the prevention, early identi-
fication, diagnosis, and treatment of 
academic problems. These steps in-
volve care coordination, both with 
other medical professionals and 

with school partners.
“The school is always an impor-

tant partner, at the very least it is 
the site of so many important obser-
vations, but beyond it will be at the 
school that plans are implemented, 
and where educational and psycho-
logic professionals are present for 
the child,” Lavin says. “For many, 
many children, the diagnostic pro-
cess requires a collaboration with 
a psychologist adept at evaluations 
of complex presentations, often a 
neuropsychologist.”

Working with clinical partners is 
particularly important with academ-
ic struggles related to mental health, 
Lavin adds.

“Diagnosing causes for mental 
health challenges, such as struggling 
academically, is often very differ-
ent from diagnosing physical health 
challenges in one important way. 
Often finding one explanation for 
a physical complaint can settle the 
question, eliminating other causes,” 
Lavin explains. “Consider a child pre-
senting with a fever, and on exam you 
find evidence for an ear infection. We 
examine lungs and throat, but typi-
cally once you find a source of a fever, 

mental health

Pediatricians play a role 
in academic success
RACHAEL ZIMLICH, RN, BSN

more comprehensive assessments to 
understand their individual profiles 
of strengths and challenges in order 
to inform treatment programming to 
leverage strengths, skills to address 
challenges, and impairments. I hope 
that service providers that support 
young children will be really cau-
tious in taking the ‘wait and see’ 
approach when parents report con-
cerns and make referrals sooner,” Bal 
says. “Often there are long waitlists, 
so if a child is referred there is likely 
still time for them to be monitored 
and observed before the assessment 

takes place; however, if we delay re-
ferrals we run the risk of really miss-
ing critical developmental periods 
and opportunities for intervention. 
These practices will hopefully im-
prove patient outcomes.”

Pediatricians should also note 
the importance of participating in 
research in this area in order to ad-
vance therapies, she says.

“Several hundred families con-
tributed information to the American 
and Canadian studies, not once, but 
on multiple occasions during their 
children’s lives,” Bal says. “Longitu-

dinal studies are really invaluable 
to helping understand development, 
and we are so grateful for families 
willing to take time out of their lives to 
participate in research. Without their 
engagement, we would not be able to 
do important studies like these.” 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com

For reference, go to 
ContemporaryPediatrics.com/

motor-skills-and-languagemotor-skills-and-language
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the problem is fully described. Not so 
typical for mental health issues.”

When mental health issues are 
present, they tend to be mutually in-
clusive rather than exclusive, he says. 

“Many children may have a cog-
nitive problem, such as dyslexia, 
and anxiety. And so the paper makes 
the point that pediatricians should 
be careful not to describe what may 
be a complex situation with the first 
diagnosis that seems to contain 
many of the child’s symptoms in its 
definition,” Lavin says. “The key is to 
be able to ascertain which cause or 
causes for trouble in school are pri-
marily driving this child’s troubles.”

The report also suggests that pe-
diatricians work with schools to take 
an active role in the initiation, de-
velopment, and implementation of 
Individualized Education Plans and 
504 plans when needed.

In developing the guidance, Lavin 
says he was surprised at how tre-
mendous the need is for additional 
academic support among school-
aged children.

“One in 6 children in the na-
tion struggles to succeed in school, 
and the reasons they do number in 
the dozens. Failure to accurately 
find the causes leaves children and 
their family to suffer until the ac-
tual causes and effective therapies 
are found and put into place,” Lavin 
says. “Ongoing failure is severely 
painful to children and families of-
ten leading to an expanding range of 
mental health problems.”

Lavin says he hopes the report will 
inspire pediatricians to take an ac-
tive role in the academic success of 
their patients.

“Our children do rely on their pe-
diatricians to help them. It will only 

be by a thoughtful process of consid-
ering actual causes, the process of 
differential diagnosis, that effective 
interventions can be designed and 
succeed,” he says. “We have seen 
many, many children respond to 
a good diagnostic and therapeutic 
process. Helping a child go from fail-
ure to success is the heart of pediat-
ric practice.” 

Ms Zimlich is a freelance writer in 
Cleveland,Ohio. She writes regularly for 
ContemporaryPediatrics and sister publications 
ManagedHealthcare Executive and Medical 
Economics. She has nothing to disclose in 
regard toaffiliations with or financial interests 
in anyorganizations that may have an interest 
in any part of this article.

For reference, go to 
ContemporaryPediatrics.com/

pediatricians-and-school-success
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Traditional home economics class-
es are a thing of the past in many 
schools, but a new program initiated 
in New York and spreading nation-
wide offers students a deeper look at 
their relationship with food.

The Food Ed. program launched 
about 5 years ago in several New 
York schools, and partners with the 
nonprofit Stone Barns Center for Food 
and Agriculture in Tarrytown, New 
York, and with high schools across 
the country. The program is made 
possible by financial support from 
Unilever. Stone Barns trains teachers 
in a 4-day program at their facility, fo-
cusing on a curriculum that is aligned 
to national standards and invites stu-
dents to look at food in a new way. The 
program is offered as an elective in a 
number of high schools already, and 
that number is growing.

“Food Ed. empowers students to 
understand more about themselves 
as part of and in relationship with 
the broader ecosystem in order to 
bring about the food system they 
want to see—one that is in service 
of their own health and the health 
of the planet,” says Jessica Galen, a 
spokesperson for Stone Farms.

The interdisciplinary program 
goes beyond cooking to help stu-
dents learn more about and appreci-
ate the way food is grown, marketed, 
and consumed. Students learn about 
the connection food has to different 

cultures, the environment, and en-
ergy, according to Stone Farms. The 
organization says the curriculum is 
aligned with Common Core stan-
dards and offers both academic and 
hands-on components.

“Human health is inextricable 
from the health of soil, farms, and 
the food system at large. Courses like 
Food Ed. help create awareness of the 
broader issues of the food system and 
give participants the tools to reclaim 
agency over their food choices,” Ga-
len says. “When we understand food 
in relationship to culture, the envi-
ronment, and power, we think dif-
ferently about what we eat and take 
more ownership of these decisions.”

Galen says Food Ed. helps stu-
dents understand not only how to 
make food, but to appreciate the 

work that goes into growing and 
distributing food; what foods mean 
to different cultures; and how the 
way we eat impacts our health and 
wellbeing.

“Our students become more in-
volved in cooking and food procure-
ment in their households as they un-
derstand more about the food system 
and want to make active decisions 
about what they are eating,” Galen 
says. “They also begin to think about 
careers in food and agriculture, 
or how their careers can support a 
healthier food system even if they do 
not go into food professionally.” 

COMMENTS? E-mail them to 

cradwan@mjhlifesciences.com

Ms Zimlich is a freelance writer in Cleveland, 
Ohio. She writes regulary for Contemporary 
Pediatrics and sister publication Managed 
Healthcare Executive and Medical Economics. 
She has nothing to disclose in regard to 
affiliations with or financial interests in any 
organizations that may have an interest in 
any part of this article. 
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New food course builds 
healthy relationships with food
RACHAEL ZIMLICH, RN, BSN

“Courses like Food Ed. 
help create awareness 
of the broader issues of 
the food system and give 
participants the tools 
to reclaim agency over 
their food choices.” 
—JESSICA GALEN
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respiratoryDISORDERS

Bug bites, sunburn, and homesick-
ness are the worst things that par-
ents likely expect to happen to their 
children when they send them off to 
summer camp. However, a study in 
the Journal of Allergy and Clinical 
Immunology: In Practice indicates 
that camp may not be prepared to 
recognize and treat anaphylaxis 
caused by food allergies.1

The researchers worked with 
CampDoc.com to deploy a 20-ques-

tion survey to camp leaders at 528 
camps in February 2016. The survey 
included questions about training, 
medication availability, food allergy 
policies, anaphylaxis events, wheth-
er there was confidence in staff’s 
ability to recognize and treat ana-
phylaxis, as well as demographics.

They received 559 responses from 
258 camps.

The researchers concluded that 
anaphylaxis management training 
as well as policies for the manage-

ment of food anaphylaxis events are 
missing at a large number of camps. 
They stressed that food allergy train-
ing tailored to camps is desperately 
needed. 

COMMENTS? E-mail them to 

cradwan@mjhlifesciences.com

Camps lack necessary 
anaphylaxis preparedness
MIRANDA HESTER, EDITOR

For reference, go to 
ContemporaryPediatrics.com/

camps-and-anaphylaxis

RESULTS

of the camps noted that 
children with food allergies 
attended their camp.

NEARLY 
95%

CAMPS WITH A 
PREVIOUS INCIDENT 
WERE MORE LIKELY 
TO HAVE TRAINING 
SESSIONS FOR THEIR 
STAFF. (odds ratio= 2.46 (95%
CI, 1.4-4.3) 

reported having at least 
one incident of anaphylaxis 
treated with epinephrine in the 
previous 2 years at their camp. From: J Allergy Clin Immunol Pract; 2019

of responses stated that every camper 
was required to submit an individualized 
emergency action plan.

ONLY
266

24%

CampDoc.com received 
559 RESPONSES 
from 258 CAMPS

1/3
2/3

Reported a training 
session presence

Not confident 
that staff 
could manage 
anaphylaxis.

372 responses

187 responses
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Discussion
Morphea, also known as localized 
scleroderma, is an uncommon fi-
brosing disorder that is limited to 
the skin, subcutaneous tissues, un-
derlying bone, and, rarely, the cen-
tral nervous system. Morphea often 
initially appears as erythematous to 
violaceous patches and plaques dur-
ing the early inflammatory phase. 
Over time, the centers of lesions be-
come sclerotic and hypopigmented 
while the borders form a character-
istic violaceous ring.1 

In late stages, the damage from 
excess collagen deposition results in 
white or hyperpigmented sclerotic 
plaques that are hairless and anhi-

drotic.1 Many subtypes of morphea 
exist. However, the linear subtype 
is most common in the pediatric 
population aged 5 to 14 years and 
is characterized by linear indu-
rated plaques on the trunk, limbs, 
or head. 

Whereas the etiology of mor-
phea is unknown, several factors 
are thought to play a role, including 
trauma/radiation, medications, in-
fection, and autoimmunity.1 These 
triggers may contribute to initial vas-
cular injury, resulting in recruitment 
of inflammatory cells. This process 
may lead to increased production of 
profibrotic cytokines, such as trans-
forming growth factor-beta, and 
stimulate increased collagen pro-
duction and decreased collagen de-
struction. The resulting excess col-
lagen deposition leads to the clinical 
presentation of morphea. 

Differential diagnosis
Morphea encompasses several sub-
types that may appear morphologi-
cally distinct and require a variety of 
differential diagnoses. However, and 
most importantly, physicians must 
first distinguish morphea from sys-
temic scleroderma. Unlike system-
ic sclerosis, morphea is not associat-
ed with the development of Raynaud 
phenomenon, sclerodactyly, nailfold 
capillary changes, multiorgan involve-
ment, or the development of specific 
serum antibodies (anticentromere an-
tibodies and anti-Scl-70 antibodies).1

Lichen sclerosus et atrophicus is 
a condition characterized by white, 
shiny, atrophic plaques that pre-
dominantly affect the anogenital re-
gion but occasionally can develop on 
the trunk and/or extremities. Lichen 
sclerosus and morphea may present 
simultaneously in the same patient 

Anxious parents 
present their healthy 
9-year-old son for 

evaluation of a slowly enlarging 
plaque that began developing 
on his lower back 3 months ago. 

 Patient presents with a persistent, atrophic, fibrotic plaque 
that has been developing on his lower back for 3 months. 

KATHERINE WHANG, BS, MS3; 
BERNARD A COHEN, MD

MORPHEA

Progressive plaque 
in a 9-year-old boy

THE
CASE

WITH SECTION EDITOR 
BERNARD A COHEN, MD DERMCASE
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Burns can be a common injury in 
childhood and so-called remedies 
range from putting butter on the burn 
to using aloe vera. A new Australian 
study in the Annals of Emergency 
Medicine looked at the effectiveness of 
cool running water as an early man-
agement tool in treating burns.1

The researchers used a prospec-
tively collected registry of patients who 
received care at a tertiary children’s 
hospital. They evaluated the relation-
ship between using first aid and the 
need for skin grafting. The secondary 
outcomes included operating room 
interventions, wound depth, time to 
re-epithelialization, and hospital ad-

mission and length of stay. Application 
of 20 minutes of cool running water 
within 3 hours of receiving the injury 
was defined as adequate first aid.

Study findings
The cohort included 2495 children 
with 2259 being given first aid that 
included running water. Unfortu-
nately, only 1780 of those children 
had first aid of adequate duration of 
running water. Additionally, 236 chil-
dren needed skin grafts. Investigators 
found that the odds of requiring skin 
grafts were decreased in children who 
received adequate first aid. Further-
more, adequate first aid was linked to 
reductions in hospital admission; the 
need for operating room interven-

tions; and full-thickness depth. Ade-
quate first aid was not associated with 
a reduction in the length of stay at a 
hospital.

Investigators confirmed that cool 
running water was an important way 
to reduce burn severity and improve 
outcomes, but the duration had to be 
at least 20 minutes. They further said 
that out-of-hospital and emergency 
medical services need to prioritize 
applying cool running water for an 
adequate amount of time during the 
preliminary management of burns in 
children. 

Cool running water is best 
immediate treatment for burns
MIRANDA HESTER, EDITOR

For references, go to 
ContemporaryPediatrics.com/

cool-water-for-burns

and may have a common etiologic 
agent. Lipodermatosclerosis, or scle-
rosing panniculitis, can appear as a 
nontender sclerotic plaque, usually on 
the lower extremities. The condition 
is traditionally due to chronic venous 
insufficiency in older adults. 

Management of morphea
Currently, there is no consensus re-
garding the treatment for morphea. 
The extent and severity of the in-
volved lesion must be taken into con-
sideration. Topical agents and ultravi-
olet phototherapy can be effective for 
superficial lesions, whereas systemic 
therapy, such as methotrexate, is re-
quired for subtypes with extension 

into deeper structures.2,3

Therapy with moderate and high-
potency corticosteroids is the main 
topical treatment for morphea dur-
ing the early inflammatory phase of 
the disease.3 Application should be 
restricted to a total of 3 months. Topi-
cal tacrolimus ointment also has been 
shown to improve morphea. 

When morphea involves fascia, 
muscle, and bone, joint contractures 
and limb-length discrepancies are 
not uncommon and may necessitate 
involvement of physical and occu-
pational therapy and consultation 
with Rheumatology, Orthopedics, 
and Podiatry.4

Patient outcome
The patient was treated with a high-
potency topical steroid twice daily for 

3 months. At follow-up, the plaque 
was flatter, soft, and asymptomatic, 
so the topical steroids were discontin-
ued. Clinical monitoring was contin-
ued via the electronic record and the 
patient’s return visit in 6 months. 

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com

Ms Whang is a third-year medical 
student at Johns Hopkins University 
School of Medicine, Baltimore, 
Maryland.  

Dr Cohen, section editor for Dermcase, 
is professor of Pediatrics and of Dermatology, 
Johns Hopkins University School of 
Medicine, Baltimore. The author and section 
editor have nothing to disclose.

Dermcase 

For references, go to 
ContemporaryPediatrics.com/
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opment of pain.4

Recommendations regarding 
maximum pitch counts as well as 
appropriate length of rest depend-
ing on age of the pitcher have been 
established by USA Baseball and 
should be followed to decrease risk 
of overuse injuries.5 Avoidance of 
high-velocity (fastballs) and break-
ing balls (curveballs or sliders) has 
been recommended until an athlete 
is skeletally mature (aged ~14 years). 
Throwing mechanics should be re-
viewed by a pitching coach. Rest-

ing from overhead sport for at least 
4 months of the year is also recom-
mended. Youth athletes and families 
should be educated to not ignore or 
try to play through upper extremity 
pain but instead should rest and be 
evaluated promptly. 

A survey looking at healthy youth 
baseball players identified that there 
are psychosocial effects of arm pain 
that include decreased enjoyment of 
playing, and that players felt encour-
aged to keep playing despite arm 
pain.1  

COMMENTS? E-mail them to 
cradwan@mjhlifesciences.com

The authors have nothing to disclose in 
regard to affiliations with or financial 
interests in any organizations that may have 
an interest in any part of this article. 

For references, go to 
ContemporaryPediatrics.com/

shoulder-injuries

Shoulder injuries in young athletes CONTINUED FROM PAGE 18

Postpartum depression can have a 
number of profound effects not only 
on the mother, but for children as 
well. A study published in Dermati-
tis indicates that children with moth-
ers who had postpartum depression 
may have an increased risk of devel-
oping atopic dermatitis (AD).1

The investigators used the Frag-
ile Families and Child Wellbeing 
Study (FFCWS), which is a prospec-
tive cohort study of 4898 children 
who were born in 20 metropolitan 
cities in the United States. They 
found that a history of postpartum 
depression was linked with child-
hood AD (multivariable logistic re-
gression; adjusted odds ratio [aOR], 

1.32; CI, 1.06-1.64). The association 
was particularly pronounced in 
children aged 5 years (aOR, 1.34; 
95% CI, 1.04-1.73) and 9 years (aOR, 
1.37; 95% CI, 1.10-1.70).

A history of maternal 
depression increases 
AD risk
Additionally, postpartum depres-
sion was linked to more persistent 
AD (present at age 2 years: aOR, 
1.58; 95% CI, 1.12-2.22; at 3 years: 
aOR, 1.73; 95% CI, 1.15-2.60). A his-
tory of maternal depression in the 
past year was linked to significantly 
higher odds of AD in children aged 5 
years (aOR, 1.54; 95% CI, 1.20-1.99); 
9 years (aOR, 1.36; 95% CI, 1.10-
1.71); and 15 years (aOR, 1.43; 95% 

CI, 1.13-1.80).
Furthermore, mother’s depression 

was associated with higher odds of 
AD in offspring during 1 year (aOR, 
1.50; 95% CI, 1.16-1.94), 2 years (aOR, 
1.60; 95% CI, 1.16-2.19), or all 3 years 
of interviews (aOR, 1.61; 95% CI, 
1.06-2.45).

The researchers concluded that 
depression in the postpartum peri-
od and beyond appears to be linked 
with AD in both childhood and ado-
lescence. 

COMMENTS? E-mail them to 

cradwan@mjhlifesciences.com

R E F E R E N C E
1. McKenzie C, Silverberg J. Maternal depression and 
atopic dermatitis in American children and adoles-
cents. Dermatitis. 2020;31(1):75-80.

Postpartum depression linked 
to atopic dermatitis in children
MIRANDA HESTER, EDITOR
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2019 ISSUES & ATTITUDES SURVEY

WHY

Considering  
a job change?
The practice of Pediatrics is changing. Here is 
what you told us about your state of mind as it 
pertains to your practice of the specialty.
CATHERINE M RADWAN, MANAGING EDITOR

SPECIAL REPORT

There’s more to  
come about the state 
of Pediatrics from our 

2019 Issues & Attitudes Survey. You’ll also 
find survey summaries on our website at 
ContemporaryPediatrics.com/2019-survey-
changing-jobs. 

STAY 
TUNED!

33% 
of you are considering  
a job changes in the  

next 12 months

“Too much administrative 
work and too little time with 
patients.”

“High stress. Low pay.”

“No longer enjoy practicing 
in my current environment.”

“‘Top down’ administrative 
decisions/lack of input on 
decisions.”

Are you considering leaving your 
own private practice to become an 
employee of a hospital or another 

organization in the next 12 months?

Better work-life balance:  24%
Current health care environment not 
conducive to entrepreneurs:  33%

Better professional opportunity:  13%

Are you considering moving  
to part-time status in the next 
12 months?

WHY  did you move to  
part-time status?
Better work-life balance: 48%
Raising my children: 10%
Moved to a different practice: 2%

YES 

18%

Have you gone  
from working full-time  

(40 or more hours per week)  
to part-time status in 
the past 12 months?

NO 

82%

Yes

16%

WHY

WHY  are you considering 
the move to part-time? 

Better work-life balance: 49%

Raising my children: 2%

Yes

20%
No

80%If you have moved to part-time 
status, approximately how 
many hours per week do you 
now work:

10 or fewer hours per week: 8%
Between 10 and 20 hours: 13%
Between 20 and 30 hours: 38%
Between 30 and 40 hours: 41%
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