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Abstract

therapy.

Background: Scurvy is a nutritional vitamin C deficiency disease which shows classical signs on radiographs most
commonly along long bones with subperiosteal hemorrhage being a classical finding. Primary presentation of
scurvy with orbital hemorrhage presenting as proptosis is however uncommon.

Case presentation: We report an unusual primary presentation of scurvy in a 4-year-old boy with West syndrome
and global developmental delay who presented to the emergency with complaints of bilateral proptosis and eyelid
swelling (right > left) which on examination revealed bluish discolouration of bilateral eyelids. On further
multimodality imaging investigation, orbital subperiosteal hemorrhages were identified as the cause, along with
classical radiographic features of scurvy in bilateral lower limb long bones. The diagnosis was further bolstered by
rapid resolution of periorbital ecchymosis after initiating oral vitamin C supplementation.

Conclusion: To the best of our knowledge, primary presentation of scurvy in the form of bilateral proptosis due to
orbital hemorrhages although uncommon can still be a manifestation of scurvy in addition to the more routinely
detected subperiosteal hemorrhages along long bones. The significance of establishing the aetiology in such cases
of orbital hemorrhage cannot be overemphasised, in view of drastic clinical recovery after starting vitamin C
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Background

Periorbital swelling associated with bluish discoloration
is referred to as periorbital ecchymosis or raccoon eye. It
is a manifestation of contusion and stretching of capil-
laries leading to rupture and tracking of blood into the
periorbital tissues, causing blue or purple discolouration
of the eyelids [1]. It is commonly the telltale sign of head
and neck trauma including skull base fractures, soft
tissue injuries and facial fractures with resultant
hemorrhage [1].

Non-traumatic periorbital ecchymosis is relatively un-
common. It is usually due to preexisting lesions such as
metastasis from neuroblastoma, leukaemia or Ewing’s
sarcoma in children. Ecchymosed orbital proptosis
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(raccoon eyes) is considered the hallmark of neuroblast-
oma metastasis in children [2] and is thought to occur
due to obstruction of the palpebral vessels in and around
the orbits by the metastatic tissue [3].

In adults, migraine, amyloidosis, leukaemic deposits or
multiple myeloma lesions are few common causes of
periorbital ecchymosis apart from Valsalva manoeuvre
which lead to increased venous pressure [1, 4]. Under-
lying coagulopathy and bleeding diathesis, vascular mal-
formations and iatrogenic causes can also lead to orbital
hemorrhages [4].

Scurvy is a clinical syndrome with manifestations due
to severe prolonged vitamin C deficiency. The vitamin C
deficiency is usually either due to poor diet or poor food
preparation such as unfortified boiled milk. Low plasma
levels of vitamin C are also seen in children with iron
overload, despite the absence of poor dietary intake. This
may be due to reduced gastrointestinal absorption along

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://crossmark.crossref.org/dialog/?doi=10.1186/s43055-021-00553-7&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:damy2804@gmail.com

S. et al. Egyptian Journal of Radiology and Nuclear Medicine

with increased catabolism of ascorbate [5]. Children with
mental or physical disabilities are more prone to develop
scurvy [6]. Vitamin C deficiency leads to weakening of
supporting tissue of mesenchymal origin such as colla-
gen in capillary walls and skin, osteoid in bone, chon-
droid in cartilage and dentin in teeth. The common
clinical presentations include irritability, pain, tender-
ness, pseudo paralysis of the limbs and bleeding gums.
Hemorrhage in scurvy occurs owing to progressive vas-
cular fragility caused by deficient collagen synthesis in
basement membrane of blood vessels [6].

Subperiosteal hemorrhage is a well-known manifest-
ation of scurvy, commonly seen along the long bones.
In 1905, Snow documented bleeding into the subper-
iosteal space along orbital roof in the post-mortem
findings of an infant who had expired from scurvy
[7]. In the nineteenth century, infantile scurvy became
rampant as infants were being fed with sterilised in-
fant formula or boiled milk which was deficient in
vitamin C [8]. Though scurvy was historically a sig-
nificant cause of infantile orbital hemorrhage, it is sel-
dom seen nowadays, even in developing countries.
Also, up to 80% of scurvy patients clinically present
with musculoskeletal symptoms; in contrast, initial
orbital presentation is relatively rare and seldom re-
ported in literature [6].

Classical radiographic findings in the appendicular
skeleton in scurvy include linear area of increased dens-
ity in physis corresponding to normal mineralisation ac-
tivity in the zone of provisional calcification (Frankel’s
line) along with adjacent horizontal bands of radio-
lucency corresponding to reduced osteoblastic activity
leading to reduced trabecular bone mass (Trummerfelds’
zone) [9]. Extension of zone of provisional calcification
beyond the metaphyseal margins causing periosteal ele-
vation and spur formation is known as Pelkan spurs [9,
10]. Sharply marginated epiphysis by a sclerotic rim with
central lucent area gives rise to Wimberger ring sign
which is due to reduced cartilage proliferation with un-
impaired mineralisation (sclerosis) [9, 10]. Classically,
soft tissue swellings with periosteal elevation along di-
aphysis of long bones are seen due to subperiosteal hem-
orrhages [9, 11]. The constellation of radiographic
findings, as seen in our case, is highly suggestive of
scurvy.

Orbital hemorrhages in scurvy are typically superior
and subperiosteal in location [12], which is similar to the
findings in our case. As the patient present with rapidly
worsening symptoms in a short duration, orbital abscess
and malignancies such as small round blue cell tumours
(neuroblastoma, rhabdomyosarcoma, leukaemia, lymph-
oma) which are the common cause of spontaneous or-
bital swelling in children need to be ruled out,
necessitating orbital imaging [4, 13].
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Case presentation

A 4-year-old male child with global developmental delay
and West syndrome which is characterised by classical
triad of infantile spasms, hypsarrhythmia and develop-
mental arrest or regression [14] was brought to the
emergency with complaints of right eye proptosis and
eyelid swelling for 10 days and left eyelid swelling for a
week. There was no history of trauma, surgery, insect
bite or any history suggestive of non-accidental trauma.
There was no history of similar complaints in the past.

On examination, there was periorbital swelling with
slight bluish discolouration around the eyes, especially
on the right, and limitation of movement in the right
eye. There were no other mucocutaneous lesions else-
where in the body. In view of periorbital swelling as-
sociated with bluish discolouration, skull radiograph
(Fig. 1) followed by computed tomography (Fig. 2) of
the head without contrast was performed which re-
vealed no evidence of any skull base fracture or intra-
cranial bleed. The soft tissue window CT images
revealed heterogeneously mildly hyperdense soft tissue
like lesions in bilateral superior extraconal spaces
(right > left) needing further characterization. The pa-
tient was then referred to the paediatric department
for detailed evaluation.

General physical examination revealed microcephaly,
high-arched palate, coarse facies and pallor. Local exam-
ination revealed right eye swelling and restricted ocular
movement, conjunctival chemosis, exposure keratitis
and ecchymosis in both eyelids. Patient had poor oral
hygiene with history of bleeding gums intermittently.
The CNS examination revealed bilateral upgoing plantar
reflexes; the tone was increased in both limbs with their
power was 2/5. Deep tendon reflexes were present. The
patient also had tender lower limbs and a limp. How-
ever, no obvious discolouration or open wounds were
seen at the lower limbs. The child was not breast fed
and had a predominant milk-based diet. The rest of sys-
temic examination revealed no significant abnormality.

Laboratory investigations revealed anaemia
(hemoglobin 6.3mg/dl) with a normal total white blood
cell count (10.3 x 10°/L), platelet count (2.52 x 10°/uL)
and coagulation profile (PT 12.5s, INR 1.0). The liver
function tests (total protein 7.2g/dL, serum albumin 3.4
g/dL, ALP 95 IU) and kidney function tests (blood urea
22mg/dL, serum creatinine 0.22 mg/dL) were within
normal limits.

In view of the periorbital swelling with bluish discol-
ouration, no evidence of fracture on cranial CT scan and
extraconal heterogeneously mildly hyperdense lesions,
the patient was referred for ultrasound of the abdomen
to rule out abdominal mass lesion such as neuroblast-
oma. Ultrasound abdomen did not reveal any abnormal-
ity. An MRI examination of orbit and brain was also
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Fig. 1 a, b Posteroanterior and lateral radiograph of the skull reveals no evidence of fracture. Nasogastric tube in situ

requested to exclude possibility of intraorbital mass le-
sion or metastasis.

MRI (Fig. 3) showed smoothly marginated collections
in extraconal location along the roof of both orbits, dis-
placing superior recti muscle inferiorly with maintained
intervening fat planes. They appeared uniformly hyperin-
tense on T1W, T2W and FLAIR images without any
signal suppression on fat-saturated images. Findings sug-
gested subperiosteal hematomas. Both globes, extraocu-
lar muscles and optic nerves, appeared normal in
morphology and intensity. No intraorbital soft tissue
mass lesion was noted.

Radiographs of both knee joints (Fig. 4) were also done
to evaluate the cause for his limp. They revealed dense
metaphyseal bands at both distal femoral physes with
adjacent proximal horizontal bands of radiolucency sug-
gestive of zone of provisional calcification with Trum-
merfeld zones. Mild flaring along metaphyseal corners
was noted at distal femoral metaphysis suggestive of

Pelkan spurs. Distal femoral epiphyses appeared cen-
trally lucent with sharply marginated sclerotic rim giving
the Wimberger ring sign. Similar findings were also seen
at both proximal tibial physes. The findings were highly
suggestive of scurvy. However, there was no periosteal
elevation or soft tissue opacities along diaphysis of long
bones.

Based on the constellation of leg pain, bleeding gums,
dietary history, mentally challenged condition along with
lower limb radiographic findings and orbital hemor-
rhages confirmed on MRI, a final diagnosis of scurvy
was made.

The patient could not afford serum ascorbic acid
levels; however, the child was administered vitamin C
empirically following which a drastic improvement was
observed in the clinical condition of the child. Rapid
clinical recovery with vitamin C-based treatment was
used as surrogate diagnostic confirmation criteria. Fol-
lowing a week of treatment, left orbital USG revealed

content, more on right side as compared to left (arrows)

Fig. 2 a, b Axial section of NCCT head in soft tissue and bone window confirms absence of fracture and heterogeneously hyperdense extraconal
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Fig. 3 a, b T1 and T2w sagittal images of right orbit reveal sharply marginated T1 and T2W hyperintense collection (arrows) along orbital roof
with resultant downward displacement of superior rectus muscle. ¢, d T1- and T2-weighted sagittal images of the left eye reveal a similar smaller
collection appearing hyperintense on T1 and T2W images (white arrowheads) along orbital roof with resultant downward displacement of
superior rectus muscle (open arrow). e, f FLAIR coronal and T1 fat-suppressed images reveal the collections along bilateral orbital roof appearing
hyperintense on FLAIR (arrows) with no signal suppression on fat-suppressed images (arrowheads)

complete resolution of the collection while right orbital
USG revealed reduction in the size of the collection
appearing heterogeneously hypoechoic with fine internal
moving echoes, superior to the right globe.

Conclusions

In the absence of ascorbic acid level assay, diagnosis
of scurvy is primarily based on clinical as well as
radiological features. Primary presentation with orbital

hemorrhage, although uncommon, can still be a
manifestation of scurvy in addition to the more rou-
tinely detected subperiosteal hemorrhages along long
bones. The diagnosis of scurvy is often overlooked
due to its relative rarity in occurrence. The signifi-
cance of establishing the aetiology in cases of orbital
hemorrhage cannot be overemphasised, in view of
drastic clinical recovery after starting timely vitamin
C therapy in cases of scurvy.

Fig. 4 Anteroposterior radiograph of knee joint reveals metaphyseal dense bands in bilateral distal femoral metaphyses (white arrows) with
adjacent proximal horizontal bands of radiolucency (open arrowhead) suggestive of zone of provisional calcification with Trummerfeld zones.
Flaring at metaphyseal corners of distal femoral metaphysis (open arrows) suggestive of Pelkan spurs. Centrally lucent epiphysis with sharply
marginated sclerotic rim (white arrowhead) (Wimberger ring sign). Similar findings also seen in bilateral proximal tibial physes. The findings are

characteristic for scurvy
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