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Scurvy diagnosis due to gingival alterations:
Casereport

Abstract:

Introduction: Scurvy is a disease resulting from a severe vitamin C deficiency, and its
diagnosis is often challenging owing to nonspecific symptoms. Objective: encouraging
dentists to reflect on systemic causes that may influence the oral manifestations of diseases.
Emphasize that despite a disease from the last century, today you can still find vitamin
deficiencies, and report of a case of Scurvy with gingival alterations. Case Report: A
30-year-old female patient sought dental care because she experienced sensitivity in her
gums and bleeding. Intraoral examination revealed a slightly swollen gingiva which was
erythematous, with friable consistency, and bled upon probing. Diseases such as anemia,
hypovitaminosis, and AIDS, were considered within the diagnostic hypothesis of gingivitis.
After hematological investigation, a very low level of vitamin C was detected, and scurvy
was diagnosed. Vitamin C supplementation was then initiated in addition to the control of
oral hygiene. After four months, clinical improvement was observed. Conclusion: Althou-
gh there are few cases in the literature, oral surgeons must be aware of oral alterations
associated with scurvy. The search for local and systemic etiological factors is important

because changes in general health have a direct impact on oral tissues.
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INTRODUCTION

Vitamins are essential organic compounds for the
maintenance of the human body and help in cellular
metabolism, favoring chemical reactions that allow the
absorption of nutrients'. Adequate availability of nutri-
tional substances is critical to the development, growth,
maintenance, and repair of an individual’s health”.

Ascorbic acid (vitamin C) has an antioxidative role,
aiding in collagen synthesis, in addition to acting as a
cofactor for other enzymes in the human body®*. Plasma
and tissue concentrations of this vitamin depend on the
amount consumed, bioavailability, renal excretion, and
metabolization.

Scurvy is a disease resulting from a severe short-
age of vitamin C intake and its diagnosis, which is often
challenging due to the rarity of this condition and non-
specific symptoms, occurs through the evaluation of
serum vitamin C levels™®.

The available evidence shows that vitamin C
deficiency has significantly decreased in the population;
however, studies carried out in North America and Eu-
rope still show a prevalence ranging from 3% to 25.3%"°.
Scurvy is probably underdiagnosed, although it presents
manifestations relevant to several medical specialties,
including dentistry?®.

Although a causal relationship between vitamin C
deficiency and the incidence of periodontal disease has
never been scientifically proven, patients with periodon-
tal disease may have decreased systemic levels of vitamin
C compared to healthy individuals, suggesting that this
deficiency may contribute to the severity of periodontal
disease and diseases of the supporting tissues of the
teeth (without necessarily being the primary cause),
since ascorbic acid is important for collagen formation
and periodontal regeneration.

Gingivitis is an inflammatory disease caused by
specific oral microorganisms that progress through a
host response and may progress to periodontitis, result-
ing in loss of attachment supporting periodontal liga-
ment and alveolar bone''. Although gingival bleeding is
a clinical sign of both scurvy and periodontal disease,
these conditions differs due to different pathogens'®. In
scurvy, gingival changes are caused by a deficiency in
collagen synthesis, resulting in blood vessels fragility,
and dental plaque bacteria, which may be associated with
host susceptibility, generating an inflammatory process
in the tissues'>™.

Therefore, it is necessary for dental surgeons to
understand the impact of scurvy on periodontal health

and to diagnose this condition. This report describes a
case of scurvy with oral manifestations.

CASE REPORT

A 380-year-old female patient, who was a lawyer
and student for public tenders, sought dental care in a
private clinic with the chief complaint of generalized
painful symptoms in the gingiva. In the anamnesis, the
patient reported that she “felt her gums were sensitive
and bled every time she flossed”. The intraoral physical
examination revealed a slightly swollen, friable, ery-
thematous, and bleeding gingiva upon probing, with a
visible plaque index of 9% and a gingival bleeding in-
dex of 45% (Figure 1). Initially, dental prophylaxis and
oral hygiene guidance were performed, and panoramic
radiography was requested (Figure 2). After 14 days
of consultation, the periodontal indices remained un-
changed, and the complaint of painful symptoms had
not regressed. Panoramic radiography showed a bone
crest height within the normal range, excluding bone
resorption and periodontitis. Within the diagnostic
hypotheses, in addition to gingivitis, systemic diseases
such as anemia, hypovitaminosis, and immunosuppres-
sion (AIDS) were considered. Additional hematological
tests were performed (Table 1).

Figure 1. Initial appearance of the slightly swollen, erythematous gingiva,
with a friable consistency.

The hematological tests detected a low level
of vitamin C, diagnosing Scurvy. At that moment,
the patient reported that she felt tired and weak
from her daily activities. The patient was referred to
a nutritionist to investigate the causes of this sys-
temic alteration. The initial treatment was through
supplementation with 1g of vitamin C per day for
30 days. After treatment, a new Vitamin C level test
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Figure 2. Radiographic Aspect. Panoramic radiography absence of alveolar
bone loss.

Table 1. Hematological tests results.

Results Reference Values
Iron 76ug/dL 60 a 160
Erythrocytes 4,72 millions/mm? 3,80 a2 4,80
Hemoglobin 13,4 g/dL 12,0a 15,0
Hematocrit 42% 36 a46%
Leukocytes 8530/mm? 4000 a 10.000
Platelets 272.000/mm? 140.000 a 450.000
Vitamin B12 417,0 pg/M1 >250
Vitamin C < 0,5 mg/L 4,6 a 15 mg/dL

Anti HIV 1 and 2 Not reagent Not reagent

was requested to verify if there was any change in
the systemic concentration of ascorbic acid, which
returned to normal levels (12.9 mg/L). There was
a decrease in painful symptoms, even with gingival
plaque control and strict oral hygiene, the patient
still felt slight discomfort and the gingiva had slight
erythema. After two months of the initial treatment,
she again underwent tests for the dosage of Vitamin
C, which showed deficiency (4.2 mg / L). The patient
started supplementation with 1g of vitamin C daily
and after four months of the initial diagnosis, she
reported significant improvement in symptoms and
her gingiva no longer showed clinical signs of edema,
bleeding, and/or erythema (Figure 3).

Figure 3. final clinical aspect after Vitamin C supplementation and periodontal
treatment. A) Right View. B) Frontal View. C) Left View.

DISCUSSION

Scurvy is considered a medieval disease, but it can
be found currently mainly in low-income populations
that do not have access to vitamin-rich foods'. This case
report showed a case of Vitamin C deficiency diagnosis
due to oral manifestations.

Currently, eating behavior plays a central role in
disease prevention and treatment. In particular, students
tend to have poor eating habits. A study by Bede et al.
showed a high prevalence of malnutrition in the food
profile of students. The study also showed that irregular
meals; low consumption of fruits, vegetables, and milk;
high consumption of sweets and fried foods; and alcohol
intake are frequent dietary practices by these students'’.
Such habits were also reported by the patient, which may
have led to the development of scurvy.

In the early stages of scurvy, nonspecific symp-
toms such as fatigue and prostration occur, which are
conditions suggestive of other alterations, such as
anemia. However, the major difference between these
conditions is their pathogenesis. In anemia, the blood
hemoglobin is below the values considered normal,
without considering the cause of the deficiency, while
in scurvy, there is a deficit of vitamin C in the body. It
should be noted that the differential diagnosis between
these two conditions is essential to establish the correct
treatment'”.

Diagnosing scurvy is difficult because its signal/
symptoms are similar to those of many conditions.
Linear erythema is a pathology that affects HI V-infected
patients, and its clinical manifestations appear as an ery-
thematous band along the marginal gingiva, which may
present as an erythematous halo that extends from the
free to the attached gingiva. Therefore, this condition
is not associated with accumulation of bacterial plaques
and does not respond to conventional treatment. To
perform differential diagnosis, complementary tests are
necessary, one of which is to exclude HIV infection'".

In the literature, there are cases of scurvy associ-
ated with severe systemic conditions, such as schizophre-
nia* or AIDS*'. However, in all cases, vitamin deficiency
was identified and defined as a determining factor for the
development of scurvy. In the present case, the patient
did not present with any alterations other than vitamin
C deficiency.
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In an experimental study carried out in humans in
the United States of America, signs of scurvy began to
appear approximately 40 days after interruption of vi-
tamin C intake. Radiographically, no significant changes
were observed. Patients who had a previous history of
gingivitis had more pronounced lesions. Patients with
healthy gums presented with milder conditions, and
edentulous subjects did not present with symptoms**°.

Capillary fragility due to vitamin C deficiency is a
result of the impediment of collagen formation due to
iron-dependent oxidative reactions that inactivate some
enzymes necessary for collagen formation, resulting in
edema and gingival erythema in the mouth**. Gingival
tissues are composed of epithelial and connective tissues,
with the latter being the most predominant. Collagen
fiber comprise approximately 60% of the lamina dura,
justifying the importance of vitamin C in the mainte-
nance of periodontal health®.

Tissue repair is coordinated by the stages of inflam-
mation and tissue formation. Vitamin C deficiency delays
this process as the body produces inflammatory and im-
mune responses during the inflammatory process against
an aggressive agent. As a result, there is an increase in
the production of reactive oxygen species, disturbing the
balance of the antioxidant system and its neutralizing
capacity. This results in oxidative stress. Vitamin C has
the ability to react with oxidizing species to transform
them into less reactive molecules, preventing the accu-
mulation of free radicals in the cell, justifying the reason
for aggravation of cases of gingivitis and periodontitis
when there is a lack of ascorbic acid**.

There is classic confusion between scurvy and
periodontal disease, as both conditions are related to
gingival bleeding. However, it should be understood that
although both conditions share similar clinical signs,
from an etiopathogenic perspective, they are not related.
Although some studies have attempted to show a causal
relationship between vitamin C**** the vast majority
have failed to prove a true relationship between vitamin
C levels and periodontal disease. Similarly, studies have
shown that vitamin C supplementation in patients with
periodontitis does not affect treatment, as the level of
ascorbic acid is not a causative factor of periodontal
disease®»™.

Oral surgeons should be aware of cases similar to
ours, as there are few cases in the literature reporting oral
alterations associated with scurvy. Understanding the
etiopathogenesis of the condition is extremely impor-
tant to correctly diagnose and consequently determine
the appropriate treatment, taking into account local and

systemic etiological factors, since changes in general
health directly affect the oral tissues.

REFERENCES

1. Lehninger TM, Nelson DL, Cox MM. Lehninger’s principles
of biochemistry. 7th ed. Porto Alegre: Artmed; 2018.

2. Stegeman CA, Davis JR. The dental hygienist’s guide to nu-
tritional care. St. Louis: Elsevier Saunders; 2015.

3. Manela-Azulay M, Mandarim-de-Lacerda CA, Perez MA,
Filgueira AL, Cuzzi T. Vitamina C. An Bras Dermatol. 2003
Jun;78(3):265-72.

4. Padayatty SJ, Levine M. New insights into the physiology and
pharmacology of vitamin C. CMAJ. 2001 Feb;164(3):353-5.

5. Khonsari H, Grandiére-Perez L, Caumes E. Scurvy, a re-
-emerging disease. Rev Med Interne. 2005;26(11):885-90.

6. Magiorkinis E, Beloukas A, Diamantis A. Scurvy: past, present
and future. Eur J Intern Med. 2011;22:147-52.

7. Schleicher RL, Carroll MD, Ford ES, Lacher DS. Serum vitamin
C and the prevalence of vitamin C deficiency in the United
States: 2003-2004 national health and nutrition examination
survey (nhanes). Am J Clin Nutr. 2009 Nov;90(5):1252-63.

8. Hagel AF, Albrecht H, Dauth W, Hagel W, Vitali F, Ganz-
leben I, et al. Plasma concentrations of ascorbic acid in a
cross section of the German population. J Int Med Res. 2018
Jan;46(1):168-74.

9. Souza PRM, Dupont L, Rodrigues FE. Scurvy: hard to remem-
ber, easy to diagnose and treat. An Bras Dermatol. 2021 Mar/
Apr;96(2):257-8.

10. Alagl AS, Bhat SG. Ascorbic acid: new role of an age-old
micronutrient in the management of periodontal disease in
older adults. Geriatr Gerontol Int. 2015 Mar;15(3):241-54.

11. Hasegawa T, Watase H. Multiple risk factors of periodontal
disease: a study of 9260 Japanese non-smokers. Ger Geront
Int. 2004 Mar;4(1):37-43.

12. Ebersole JL. Systemic humoral immune responses in perio-
dontal disease. Crit Rev Oral Biol Med. 1990;1(4):283-331.
13.Loe H, Theilade E, Jensen SB. Experimental gingivitis in man.

J Periodontol. 1965 May/Jun;36:177-87.

14.Lang NP, Schitzle MA, Loe H. Gingivitis as a risk factor in
periodontal disease. J Clin Periodontol. 2009 Jul;36(Suppl
1):S3-S8.

15.Mosdgl A, Erens B, Brunner EJ. Estimated prevalence and
predictors of vitamin ¢ deficiency within UK’s low-income
population. J Public Health (Oxf). 2008 Dec;30(4):456-60.

16.Bede F, Cumber SN, Nkfusai CN, Venyuy MA, IJjang YP,
Wepngong EN, et al. Dietary habits and nutritional status of
medical school students: the case of three state universities
in cameroon. Pan Afr Med J. 2020 Jan;35:15.

17.Demaeyer E. Preventing and controlling iron deficiency
anaemia trough primary health care. A guide for health ad-
ministrators and programme managers. Geneva: WHO; 1989.

18.Lopes SMP, Gonzaga HFS, Lopes MA, Vargas PA. Oral
manifestations associated with acquired immunodeficiency
syndrome. ] Bras Med. 2004;96:11-5

19. Leggott PJ. Oral manifestations of HIV infection in children.
Oral Surg Oral Med Oral Pathol. 1992 Feb;73(2):187-92.

20. Willmott NS, Bryan RA. Case report: scurvy in an epileptic
child on a ketogenic diet with oral complications. Eur Arch
Paediatr Dent. 2008 Sep;9(3):148-52.

JOURNAL oF ORAL DiagNosis 2023

4



21.Maltos AL, Silva LL, Bernardes Junior AG, Portari GV, Cunha
DF. Scurvy in a patient with aids: case report. Rev Soc Bras
Med Trop. 2011 Feb;44(1):122-3.

22.Hodges RE, Baker EM, Hood J, Sauberlich HE, March SC. Expe-
rimental scurvy in man. Am J Clin Nutr. 1969 May;22(5):535-48.

23.Hodges RE, Hood J, Canham JE, Sauberlich HE, Baker EM.
Clinical manifestations of ascorbic acid deficiency in man.
Am J Clin Nutr. 1971 Apr;24(4):432-43.

24.Nakamoto T, McCroskey M, Mallek HM. The role of ascorbic
acid deficiency in human gingivitis-a new hypothesis. J Theor
Biol. 1984 May;108(2):163-71.

25. Lindhe J, Thorkild Karring, Araujo M. Anatomy of periodontal
tissues. In: Lindhe J, Lang NP, Karring T, eds. Textbook of
clinical periodontics and oral implantology. 5th ed. Rio de
Janeiro: Guanabara Koogan; 2011.

26.Padayatty SJ, Levine M. Vitamin C: the known and the
unknown and goldilocks. Oral Dis. 2016 Sep;22(6):463-
93.

27.Touyz LZG. Vitamin C, oral scurvy and periodontal disease.
S Afr Med J. 1984 May;65(21):838-42.

28.Keller SE, Ringsdorf WM, Cheraskin E. Interplay of local and
systemic influences in the periodontal diseases: 1. Effect of
prophylaxis and multivitamin therapy on gingivitis score. J
Periodontol. 1963;34(3):259-80.

29.Shannon I, Gibson WA. Intravenous ascorbic acid loading in
subjects classified as to periodontal status. ] Dent Res. 1965
Mar/Apr;44:355-61.

30.Shannon IL. Correlations between gingival scores and
ascorbic acid status. J Dent Res. 1973 Mar/Apr;52(2):394-
6.

JOURNAL oF ORAL DiagNosis 2023

5



