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Abstract

We report 3 cases of scurvy in children that occurred during a short periodof time (2018) in a general pediatrics unit of a 
tertiary hospital for children in Paris. All the children were around 3 years of age and were admitted for skeletal pain and 
altered general state, which mimicked infectious or malignant diseases. Their selective diet was not the prominent issue. 
The diagnosis of scurvy was delayed, after too many unnecessary examinations and medications. Bone imaging (X-ray and 
MRI) was a posteriori considered typical, but lesions were not easily identified as scurvy lesions because scurvy is not well 
known by pediatricians and radiologists who should be mindful of this historical diagnosis.
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Introduction

	 Modern-day physicians tend to consider scurvy a dis-
ease of the past, first described in ancient times, as illustrated 
by the writings of Hippocrates (460 BC): “… the breath smells 
bad, the gums separate from the teeth, blood runs from the nostrils, 
black-colored ulcerations frequently appear on the legs, some heal 
others do not, and the skin is thin…”. Likewise, in the writings 
of Jean de Joinville, counselor to Louis XI, dating back to the 
Seventh Crusade fought in Egypt in 1248, and, more familiar-
ly, descriptions by the great navigators during the Renaissance. 
Jacques Henri Bernardin de St Pierre, aboard an East India 
Company ship in 1768, wrote: “the first sign of scurvy is general 
lethargy: the patient craves rest; feels disgruntled; is sickened by 
everything; suffers during the day; only finds solace at night; then 
red dots appear on the legs and chest and bleeding ulcers appear 
on the gums. Frequently there are no outward signs at all, but the 
slightest cut remains incurable while we are at sea and progresses 
most rapidly. I sustained a slight cut to the end of my finger. Within 
3 weeks the wound had ravaged the whole finger and had already 
spread to my hand despite all attempts to heal it. Several days after 
I had reached my destination it healed of its own accord.” In 1747, 
aboard the Salisbury, the surgeon James Lind undertook what is 
considered one of the first clinical trials: 12 patients with scurvy 
were administered different remedies, yet only those fed lemon 
juice recovered [1-3]. 

	 The literature contains accounts of vitamin C deficiency 
in impoverished countries, notably a review published in Thai-
land in 2003 describing 28 children (mean age 29 months) with 
a diagnosis of scurvy, who had been fed a diet of ultra-high-tem-
perature pasteurized milk combined with cooked meat and 
starchy food but no fresh fruit or vegetables [4]. The same year, 
a non-governmental organization reported a hemorrhagic fever 
epidemic in Afghanistan that in fact proved to be a scurvy out-
break [5]. Despite thisknowledge, a scurvy outbreak recently oc-
curred in a refugee camp in Kenya in 2018 [6].

	 In developed countries, scurvy is rare and mainly de-
scribed in children with autism or neurological problems. Here 
we present three cases that occurred during the same year, 2018, 
in children presenting to the general pediatrics unit of a tertia-
ry hospital in a socially advantaged district of Paris, in children 
with no special needs.

Case 1

	 A 3-year-old boy was admitted to the hospital forstunt-
ed growth, regression of walking, eating disorders and behavior 

troubles. Hewas exclusively breastfed for the first 12 months of 
his life, during which the transition to bottle-feeding with for-
mula milk was unsuccessful. Therefore, breast feeding was con-
tinued until 22 months of age, combined with an undiversified 
diet consisting of stewed fruits and dairy products. His initial 
psychomotor development was normal, but he became intro-
verted and with excessive irritability gradually from 2 years of 
age. His diet became more and more selective. During his third 
yearof life, his growth rate had slowed. He sustained recurrent 
ear-nose-throat infections. One month before admission, his 
general condition had deteriorated; he was dejected and increas-
ingly reluctant to walk, retreating into withdrawal behavior and 
playing somewhat repetitive games. After the boy was admitted 
to our department, we observed evidence of a malnourished, 
very anxious, rather dejected child, refusing to walk, who ateonly 
bread and goat’s cheese. Clinical examination revealed conjunc-
tival hyperemia involving bleeding from the lateral angle of the 
eye and somewhat swollen, erythematous gums that we attribut-
ed to an intercurrent viral infection. The initial suspected diag-
nosis was malignant disease and autism spectrum disorder. The 
septic workup was negative. Lower-limb radiographs revealed 
osteoporosis that was more pronounced in the metaphyses, with 
an eroded appearance of the tibial plateau and clear bands on the 
distal extremity of the femur (Figure 1). We searched for conse-
quences of his selective diet, but did not a priori think that all 
his symptoms could match scurvy. His nutritional assessment 
revealed low ferritin level and null plasma vitamin C content. 
On this basis, classical scurvy involving gingivitis, conjunctival 
hemorrhage and bone damage was diagnosed. Vitamin C treat-
ment was rapidly effective. The boy regained motor function and 
his general condition greatly improved. The diagnosis of autism 
spectrum disorder was ruled out. Cognitive assessment was un-
remarkable. Treatment for behavioral and speech disorders was 
effective within several months. 

Case 2

	 A 3.5-year-old girl was admitted to hospital for pain on 
walking and persistent crying. She was the first child of healthy 
parents. Her appetite was low, yet growth was normal and her 
parents reported no restrictive eating behavior. Development 
was normal until 2 years of age, but for 6 months, she had been 
repeatedly complaining of leg pain and had temporary limping 
that on one occasion was attributed to transient synovitis and 
on another to growing pains. Two months before admission, the 
girl was increasingly fatigued and irritable. She complained of 
pain in her left knee. Loss of appetite was reported. Her diet had 
become increasingly selective, consisting of starchy food, dairy 
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products and bread. After the girl was admitted to hospital, we 
observed an introverted, anxious child who was prone to tears 
and easily distressed, especially when approached or touched. 
Objective assessment was normal in all other respects. Osteo-
myelitis was initially suspected despite no biological inflamma-
tory reaction. The girl received an 8-day course of antibiotics, 
with tearful outbursts each time a blood sample was taken. In 
light of persistent signs and a negative septic workup, malignant 
disease was suspected. Also, leukemia was suspected. However, 
bone-marrow aspiration was normal. Initial radiograph findings 
showed mild vertebral osteopenia at T11, and MRI revealed dif-
fuse lesions affecting the femoral extremities (Figure 2). We sus-
pected a chronic recurrent multifocal osteomyelitis and started 
anti-inflammatory treatment. During a staff meeting when the 
case was presented, the physician who had taken care of the first 
case described above evoked scurvy. Plasma vitamin C content-
was severely deficient. Vitamin C treatment resulted in rapid 
reduction of all symptoms. Anamnesis subsequently revealed a 
highly selective diet that had been neglected by the parents who 
were more concerned about their daughter’s orthopedic prob-
lem.

Case 3

	 A 3-year-old girl was admitted to hospital for function-
al impairment in both lower limbs, with fever and deteriorated 
general physical condition. She was a twin, born at 34 weeks’ ges-
tation. Because of the parents’ inadequate care, she and her sister 
were placed in foster care at birth, where they remained until age 
7 months, when were returned to their family. Their develop-
ment was satisfactory for the first year of life, but then the patient 
progressively developed an eating disorder, becoming selective 
and exhibiting poor language development. For the language 
deficiency and poor motor skills, a neurological evaluation was 
undertaken and cerebral MRI was requested, with no remarkable 
findings. The girl would eat only a particular brand of creamy yo-
gurt and a brand of mixed baby food. Quantities were adequate, 
so her growth was correct. At 8 days before admission, she was 
seen for lower-limb pain, fever and an inability to walk. Tests 
searching for infection yielded negative findings and the girlwas 
discharged with a diagnosis of probable viral disease. The parents 
returned 3 days later because of persistent symptoms. The girl 
was admitted for evaluation. We observed an introverted, very 
unsociable and apprehensive little girl, who lay flat in her stroll-

Figure 1: Left knee radiograph demonstrating multiple clear metaphyseal bands in the distal femur (white arrow head) associated 
with irregular and enlarged metaphyseal margin (white arrow). Diffuse osteopenia (stars) is also noted.
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er and with whom it was difficult to communicate. She had dry 
skin and inflammatory hair follicles. Laboratory tests showed 
no inflammatory reaction. Bone radiographic findings were 
unremarkable; however, MRI revealed multifocal hemorrhagic 
lesions that in this case were suspected as attributable to scur-
vy (Figure 3). Plasma vitamin C content was severely deficient. 
As for the previous cases, within days, vitamin C treatment had 
a positive effect on pain, behavior and motor function. The de-
velopmental and language difficulties improved after nutritional 
and psycho-educational interventions. 

Comments

	 These 3 cases confirmthat scurvy is a reemerging disease 
that pediatricians need to consider, especially in the presence of 
unexplained bone pain, even in children with typical develop-
ment. These 3 children, especially case 2, would have had fewer 
investigations if the diagnosis of scurvy had been mentioned ear-
lier. Doctors must ask about dietary habits, especially in children 

Figure 2: Bilateral lower leg MRI: coronal fat-suppressed T2-weighted image revealing bilateral intra-osseous edematous changes of 
the metaphyseal area (white arrows) of the ankles and knees. Edematous changes were also noted in the distal epiphysis of the femur 
bilaterally (stars). Whole-body MRI of this patient shows multiple similar anomalies in the wrists and shoulders.

around 3years of age who are no longer receiving infant formula 
but who may not yet have a diversified diet.

	 Vitamin C or ascorbic acid is an essential vitamin since 
the occurrence of a genetic mutation inhibiting the conversion 
of glucose to ascorbic acid in primates 40 million years ago ma-
dehumans dependent on an exogenous supply of vitamin C. This 
enzyme is still present in most mammals [7-8]. Vitamin C is very 
actively absorbed by the ileum, and rapidly eliminated by renal 
excretion. With excessive intake, it is absorbed passively and also 
excreted renally with no risk of overdose. However, insufficient 
intake owing to low reserves results in onset of biological defi-
ciency within 3 months and clinical signs within 6 months [9]. 
Ascorbic acid plays a critical role in the formation of type II col-
lagen, and deficiency accounts for bone and vessel wall lesions. 
Ascorbic acid has antioxidant and anti-infection properties and 
enhances iron absorption and heavy metal detoxification [10]. 
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Figure 3: Bilateral knee MRI: axial fat-suppressed T2-weighted image showing important bilateral edematous changes within (stars) 
and around the bone (black arrowheads) associated with bilateral circumferential subperiosteal collections (white arrows) related to 
bilateral subperiosteal hematomas.

	 Classical signs of scurvy include gingival lesions togeth-
er with inflammation, hypertrophy and loosened teeth resulting 
from bleeding. Oral lesions accentuate anorexia, leading to food 
selectivity. Second-stage disorders are of a cutaneous nature, in-
volving dry skin, folliculitis, vascular purpura and hematomas 
that can be painful, thus accentuating anorexia. Third-stage dis-
orders are of a musculoskeletal nature, involving osteoporosis, 
bone growth abnormality, and subperiosteal or intraosseous 
hemorrhagic lesions that mimic inflammatory disease. Fourth-
stage disorders affect the general physical condition, with asthe-
nia and dejection that probably also perpetuate eating disorders. 

	 The US recommended daily intake of vitamin C is 15 
mg/day for children 1 to 3 years old, 25 mg/day for those 4 to 8 
years old, approximately 50 mg/day for those 8 to 18 years old 
and 100 mg for adults. The richest food sources of vitamin C are 
fruit and vegetables, especially blackcurrants, parsley, peppers, 
lemons, lychees, strawberries, raspberries, gooseberries, papaya 

and kiwis [11].

	 In France as in other developed countries, 3 sets of cir-
cumstances can lead to the re-emergence of scurvy. The first rep-
resents adults living in highly precarious conditions. The second 
is children whose selective diet is devoid of fresh fruit and vege-
tables or stewed fruit. Such eating behaviors may occur in chil-
dren with autism spectrum disorders or severe neuro develop-
mental disabilities but also in children with aversion restrictive 
food intake disorders or only selective eating behavior. The third 
scenario is children fed a diet of vegetable milk such as almond 
milk or other types of milk popular with vegan parents. About 
80 pediatric cases have been published in the past 20 years, es-
sentially occurring in children with autism spectrum and neuro 
developmental disorders [12-21] but not necessarily [22-24]. Vi-
tamin C deficit is more frequent than classical scurvy, as recently 
shown by a retrospective review of the files of children with low 
ascorbic level [25]. Further accounts are available on the Internet 
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and in the general press [23].

Conclusion

	 Risk of scurvy continues to exist, even in developed 
countries, in individuals lacking vitamin C intake for more than 
3 to 6 months. Therefore, caution is warranted for all children 
whose eating habits for whatever reason are selective.Vitamin C 
must be given as orange juice or vitamin supplements. Scurvy 
symptoms should be known to pediatricians. Similarly, pediatric 
radiologists should be mindful of scurvy, given that presenta-
tions frequently mimic infectious or malignant bone abnormali-
ties.
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