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causing subcutaneous leg mass and urticaria in a child
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1 | REPORT OF A CASE

A 3-year-old girl with a past medical history of acetabular dys-
plasia presented to dermatology with a 7-month history of a wax-
ing and waning left thigh mass associated with local itching,
swelling, and hives. The patient was up to date with the recom-
mended immunization schedule, and medical records revealed
DTaP-HepB-IPV  injections  (GlaxoSmithKline  Pediarix:  Lots
AC21B35788 and AC21B370DA) to her left thigh at 4 and
6 months of age.

On examination, the patient had a firm, mobile, nontender subcu-
taneous nodule with an overlying hyperpigmented macule and small
central urticarial papule on the left lateral thigh (Figure 1). There was
one mobile, nontender lymph node in the left inguinal area. Although
not part of dermatologic examination, imaging was available from
prior evaluations. Ultrasound demonstrated a 1-cm subcutaneous
hypoechoic lesion with internal echogenic components and no vas-
cular flow on Doppler, initially thought to be consistent with a lymph
node. Repeat ultrasound 2 months later was unchanged. Magnetic

resonance imaging demonstrated two enhancing, T1-hypointense
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A 3-year-old girl presented with a 7-month history of a waxing and waning left
thigh mass associated with pruritus and erythema at the site of two previous DTaP-
HepB-IPV vaccinations. Patch testing was positive to aluminum chloride, supporting
a diagnosis of vaccine granuloma secondary to aluminum allergy; her symptoms had
been well controlled with antihistamines and topical steroids. Injection site granulo-
mas are a benign but potentially bothersome reaction to aluminum-containing
immunizations that can be supportively managed, and we encourage strict adher-
ence to the recommended vaccine schedule in this setting. Patch testing is a sensi-
tive, noninvasive diagnostic tool for patients presenting with this clinical finding, and

dermatologist awareness can prevent unnecessary medical examination and provide

allergy, lumps/bumps, pruritus, therapy-topical, urticaria

and T2-hyperintense, ill-defined nodular foci in the subcutaneous fat
of the left thigh.

Based on literature review, patch testing was performed
with pure aluminum (in petroleum, unknown concentration) and
aluminum-chloride hexahydrate (in petroleum, 2% concentration).
Patient scratching disturbed the pure aluminum patch prematurely.
A strong positive, 2 + reaction with erythematous papules and infil-
tration was observed at the aluminum chloride site 96 hours after
patch placement.

Overall, the clinical presentation was consistent with a subcuta-
neous granuloma from an aluminum allergy. Two aluminum salts were
present in her DTaP-HepB-IPV injections, and her 4-month vaccine
would have provided sensitization to the 6-month vaccine. The
patient was empirically treated with oral cetirizine and desonide
cream, which reduced urticarial episodes and minimized pruritus,
although continued symptoms were reported at 12-month follow-up,
with waxing and waning flares, responsive to treatment. She contin-
ues to complete her vaccine schedule, with no specific avoidance of
aluminum-containing vaccinations, and has not developed additional

reactions despite aluminum-containing injections to other extremities.
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FIGURE 1 Left lateral thigh with firm, mobile, nontender
subcutaneous nodule with overlying hyperpigmented patch and small
central urticarial papule

2 | DISCUSSION

Subcutaneous nodules, sterile abscesses, and contact dermatitis are
type IV hypersensitivity reactions that can occur after vaccine
administration.)® Aluminum salts increase the Th2-mediated anti-
body response to the desired antigen and have been used as adju-
vants in vaccines since the 1920s>? (Table 1). Injection-associated
granulomas are a rare side effect of immunizations, with reported
frequencies of 0.35%-1.18%.% Although this reaction is more com-
monly reported in young children, probably because of their frequent
vaccination schedule, adults have presented with similar findings
after allergen immunotherapy and human papilloma virus vaccination,
which both contain aluminum adjuvants.?>* It has been hypothesized
that subcutaneous granuloma formation may occur secondary to
unintentional superficial deposition of an intramuscular vaccine.”
Such unintentional injection would be expected to occur more com-
monly in children, who have difficulty remaining still for injections,
and could explain the difference in reported frequencies between
younger and older patients.

Injection site granulomas classically present as pruritic or ten-
der subcutaneous nodules. Reported secondary changes include
localized hyperpigmentation, hypertrichosis, discoloration, and
eczema.>® Although not required for diagnosis, histopathology
demonstrates nonencapsulated granulomas that stain positive for
aluminum.2®¢ Clinical diagnosis can be challenging, because pre-
sentation is often delayed weeks to months and has been
reported as late as 8 years after vaccination.>*> In our patient,
the ultrasound study was helpful to exclude other conditions, such
as abscess, and avoided skin biopsy. Imaging results are presented
to illustrate the nondiagnostic findings observed in this condition,
but we do not believe that extensive imaging is required. Rather,
a suggestive history and confirmatory patch testing results are suf-
ficient to confirm the diagnosis. Aluminum patch testing is a sensi-
tive, noninvasive, diagnostic technique for patients with suspected

TABLE 1 Immunizations containing aluminum?®

Vaccine

Adenovirus

Anthrax (Biothrax)

DT (Sanofi)

DTaP (Daptacel)

DTaP (Infanrix)

DTaP-IPV (Kinrix)
DTaP-IPV (Quadracel)
DTaP-HepB-IPV (Pediarix)

DTaP-IPV/HiB (Pentacel)
Hib (PedvaxHIB)

Hep A (Havrix)

Hep A (Vaqgta)

Hep B (Engerix-B)
Hep B (Recombivax)

Hep A/Hep B (Twinrix)

Human Papillomavirus
(HPV) (Gardasil)

Human Papillomavirus
(HPV) (Gardasil 9)

Japanese Encephalitis
(Ixiaro)

Meningococcal (MenB -
Bexsero)

Pneumococcal (PCV13 -
Prevnar 13)

Td (Tenivac)

Td (Mass Biologics)
Tdap (Adacel)
Tdap (Boostrix)

Aluminum product

FD&C Yellow #6 aluminum lake dye
Aluminum hydroxide

Aluminum phosphate

Aluminum phosphate

Aluminum hydroxide

Aluminum hydroxide

aluminum phosphate

Aluminum hydroxide, aluminum
phosphate, aluminum salts

Aluminum phosphate
Aluminum hydroxyphosphate sulfate
Aluminum hydroxide

Amorphous aluminum
hydroxyphosphate sulfate

Aluminum hydroxide

Aluminum sulfate, amorphous aluminum
hydroxyphosphate sulfate

Aluminum phosphate, aluminum
hydroxide

Amorphous aluminum
hydroxyphosphate sulfate

Amorphous alumium_hydroxyphosphate
sulfate

Aluminum hydroxide

Aluminum hydroxide

Aluminum phosphate

Aluminum phosphate
Aluminum phosphate
Aluminum phosphate

Aluminum hydroxide

vaccine related reactions, with 77% to 95% of affected patients
demonstrating positive contact allergy to aluminum.® Accurate clin-
ical diagnosis may serve to prevent unnecessary medical investiga-
tion and parental anxiety, and we therefore hope to increase
awareness of this condition.

When such vaccine granulomas develop, we advise strict adher-
ence to standard immunization schedules despite the local reaction.
Most granulomas resolve within months to years, and supportive
treatment with antihistamines and low-potency topical steroids can
minimize symptoms in the interim.>° Despite positive patch testing,
not all patients will develop additional granulomas when injected
with subsequent aluminum-containing vaccines, as seen in our
patient.> Vaccine counseling should include granuloma as a possible
side effect, and clinicians should provide constructive management
approaches for affected patients to achieve their recommended vac-
cination schedule.
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