Case Report

The Evaluation of Palpable Thigh Nodularity in Vaccination-age
Children - Differentiating Vaccination Granulomas from Other
Causes
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Palpable thigh nodularity is a relatively frequent indication for imaging of vaccination-age children, with patients often referred by their community
physician or general practitioner. Ultrasound (US) is the imaging modality of choice to delineate the abnormality, and we present a number of
characteristic findings that permit the radiologist and pediatrician to accurately identify the cause. A retrospective review was performed at the
largest children’s hospital in a European country between 2015 and 2017 over a 30-month period. A search was performed of the hospital’s Picture
Archiving and Communication System (PACS) for all children referred for a soft-tissue, upper limb, or lower limb US between January 2015
and July 2017. The findings were collated and stored in a spreadsheet. Nine patients were identified who developed subcutaneous nodules in the
thigh at some point during their childhood vaccination schedule. Three of these patients had clinical histories strongly suggestive of a diagnosis
ofabscess or foreign body. The remaining six patients were selected for more in-depth analysis. Four of these patients had US features consistent
with vaccination granuloma. Two patients were ultimately diagnosed with venolymphatic malformations. Palpable thigh nodularity in a child of
vaccination age is encountered with a reasonable frequency. When encountered, granulomas tend to be located within the subcutaneous tissues,

and we postulate that this is due to erroneous administration of a vaccine into the subcutis rather than into the muscle.
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INTRODUCTION

Palpable nodularity in the thigh in children of vaccination age
may be a clinically challenging presentation, often requiring
referral for ultrasound (US). Although the history and clinical/
serologic findings may be suggestive of a specific cause, there
is overlap in how patients with varying pathology present.
US of the area of clinical concern is a valuable tool in further
delineating the abnormality and allows referring clinicians to
provide appropriate further care or reassurance as appropriate.

We present a series of nine patients who developed
subcutaneous nodules in the thigh at some point during their
childhood vaccination schedule and were referred for US.
Vaccination granulomas are thought to have an incidence
of 0.83%.!1 We highlight the sonographic characteristics of
postvaccination granulomas and explore the differential for
thigh nodularity in a pediatric population of vaccination age.
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Case RepoRT

Nine patients of childhood vaccination age (range 8-32
months) were referred for the evaluation of thigh nodularity
over a 30-month period. Two patients presented with fever and
thigh erythema on the background of vaccination <2 weeks
prior; both had a large mixed echogenicity collection on US,
consistent with abscess. A third patient referred for palpable
thigh nodularity was a 10-year old whose ultrasound showed
a splinter of wood visible in the subcutaneous fat of the lateral
thigh.

The remaining six patients presented with a firm, nontender,
palpable nodule or lump on the lateral thigh. Of these, two
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patients (33%) had compressible low-flow lesions on US,
consistent with venous or venolymphatic malformations.
One patient (16%) had a single, ovoid, avascular hypoechoic
nodule at the interface of the subcutaneous fat and the
fascia of the vastus lateralis and subsequently underwent
magnetic resonance imaging (MRI), which showed a
corresponding short tau inversion recovery high-signal, T1
isointense lesion that had thin rim enhancement following
contrast administration [Figure 1]. Three out of the six
patients (50%) had a well-defined smoothly ovoid or slightly
lobulated, hypoechoic, avascular nodule in the deep
subcutaneous fat of the lateral thigh [Figures 2 and 3],
sonographically consistent with a granuloma.?* Of these three
patients, a single patient had two distinct nodules adjacent to
one another. The lesions ranged from 0.8 to 2.6 cm (as taken
by maximal dimension) with a mean size of 1.7 cm.

USs had been performed with a 12-MHz linear array
transducer. Each US assessment included taking images in
two planes, obtaining measurements of the detected lesions
in three planes, and Doppler interrogation.

Demographic information regarding the selected patients was
logged, as was the size and imaging characteristics of each
lesion [Table 1].

Our institution’s IRB committee granted ethics approval for
this retrospective study and consent was not required.

Discussion

Childhood vaccinations have revolutionized pediatric health
care in modern times. They have led to a dramatic reduction
in several previously widespread diseases, and adverse effects
associated with vaccinations are very rare. There are a number
of case series of persistent nodules following vaccination,
particularly in the context of aluminum-adsorbed vaccines.!*
Aluminum-adsorbed vaccines within the vaccination schedule
in Ireland include diphtheria, tetanus, hemophilus, hepatitis
B, and Pneumococcus. The ideal route of administration
of aluminium-adjuvanted vaccines is intramuscular,” however,
subcutaneous administration may occur.®!

All abnormalities in the current case series were located in
the subcutaneous tissues, between the dermis and the muscle

fascia. It has previously been shown that the distance from the
skin to the muscle compartment may be extremely variable in
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Figure 1: Multisequence magnetic resonance imaging of the thigh
showing a T1 dark, T2/short-tau inversion recovery bright lesion, with
rim enhancement (blue arrows)
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Figure 2: Avascular, hypoechoic lesion (red arrow) measuring 2.3 cm
in the thigh

Figure 3: Two well-circumscribed hypoechoic lesions (green and yellow
arrows) in the thigh

Table 1: Demographics and ultrasound findings in selected

patients

Patient Age (months) Gender Modalities

Doppler characteristics Size (cm) Diagnosis

1 8 Female US, radiograph

2 8 Male usS

3 15 Female usS

4 12 Male US, MR, radiograph
5 23 Male usS

6 32 Male usS

7 17 Male usS

8 22 Female Us

9 122 Male US, radiograph

Avascular 2.3 Vaccination granuloma
Avascular 0.8,0.9 Vaccination granuloma
Avascular 1.4 Vaccination granuloma
Avascular 2.6 Vaccination granuloma

Low flow 1.9 Venolymphatic malformation
Low flow 2.1 Venolymphatic malformation
Avascular 3.5 Abscess

Avascular 2.9 Abscess

Avascular 2.2 Foreign body

US: Ultrasound, MR: Magnetic resonance
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pediatric patients and that standard needle lengths may be too
short to effectively deliver medications to the intramuscular
compartment.”) Granulomas are a local formation of specific
cells including macrophages and lymphocytes, revealing a
chronic inflammatory reaction against an inciting agent.l'” The
etiology of vaccination granulomas has been described as an
inflammatory response incited by the injection of a vaccine,
particularly those which are aluminum adsorbed.!'!

There have been case series linking vaccination granulomas
with aluminum-adsorbed vaccines.*° In our case series, all
cases of vaccination granuloma were in the subcutaneous
tissues, as such, we postulate that complete or partial
subcutaneous injection of these vaccines, rather than the
intended intramuscular route, is the cause for these granulomas.
Resection of such a lesion in a well child with imaging findings
typical of benign granuloma is not justified, precluding ready
pathologic confirmation of our theory.

Given the importance of vaccines in the pediatric population
and the increasing public concern about vaccine-induced
adverse reactions, it is vital to correctly identify findings
such as postvaccination granulomas that require no further
follow-up such that referrers and parents can be reassured.

In addition to granulomas, the differential diagnosis for
palpable nodularity in the thigh of an infant or a young child
includes foreign body, infection, and vascular malformation.
These etiologies can be distinguished with a combination of
clinical history and US. In the case of vascular malformations,
the presence of an ill-defined hypoechoic structure, Doppler
flow or phleboliths within the lesion, and compressibility,
particularly if present since birth, is highly suggestive.!'”
Abscess will be seen as anechoic or hypoechoic spherical
collection of heterogenous or echogenic fluid. In the case of
an abscess, there may be an echogenic capsule, but often, the
borders are poorly defined; there should also be an appropriate
clinical history suggestive of local infection.!'3) A foreign body
can be readily detected on US, commonly as a linear echogenic
area representing a thorn, wood, plastic, or glass.'#!

Further evaluation with MRI is not routine and should only
performed in the presence of concerning clinical features, such
as contact with the muscle fascia,!'¥ increasing size, or signs
of invasive local infection.

CONCLUSION

Palpable thigh nodularity in a child of vaccination age often
necessitates a referral for US. In addition to a good clinical
history, US is often adequate to make the diagnosis of
vaccination granuloma. When encountered, we have found

that vaccination granulomas tend to be located within the
subcutaneous tissues, and we postulate that this may be due to
erroneous administration of a vaccine into the subcutis rather
than into the muscle.
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