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ORIGINAL STUDIES

Oral-Fluid Thiol-Detection Test Identifies
Underlying Active Periodontal Disease Not
Detected by the Visual Awake Examination
Katherine E. Queck, DVM, FAVD, Angela Chapman, Leslie J. Herzog, Tamara Shell-Martin, Anthony Burgess-Cassler,
PhD, George David McClure, PhD

ABSTRACT

Periodontal disease in dogs is highly prevalent but can only be accurately diagnosed by performing an anesthetized oral

examination with periodontal probing and dental radiography. In this study, 114 dogs had a visual awake examination of

the oral cavity and were administered an oral-fluid thiol-detection test prior to undergoing a a full-mouth anesthetized oral

examination and digital dental radiographs. The results show the visual awake examination underestimated the presence

and severity of active periodontal disease. The thiol-detection test was superior to the visual awake examination at

detecting the presence and severity of active periodontal disease and was an indicator of progression toward alveolar

bone loss. The thiol-detection test detected active periodontal disease at early stages of development, before any visual

cues were present, indicating the need for intervention to prevent periodontal bone loss. Early detection is important

because without intervention, dogs with gingivitis (active periodontal disease) progress to irreversible periodontal bone

loss (stage 21). As suggested in the current AAHA guidelines, a thiol-detection test administered in conjunction with the

visual awake examination during routine wellness examinations facilitates veterinarian-client communication and miti-

gates under-diagnosis of periodontal disease and underutilization of dental services. The thiol-detection test can be used

to monitor the periodontal health status of the conscious patient during follow-up examinations based on disease severity.

(J Am Anim Hosp Assoc 2018; 54:---–---. DOI 10.5326/JAAHA-MS-6607)

Introduction
Periodontal disease involves an infection of the gingiva that, if left

untreated, leads to alveolar bone loss and loss of the periodontal lig-

aments that attach to the tooth.1–4 The structures destroyed by peri-

odontal infection cannot be fully evaluated in the awake animal because

most of them lie beneath the gingiva, hidden from view.5–8 Only a full-

mouth examination performed under general anesthesia, including

full-mouth periodontal probing with full-mouth dental radiographs,

can determine the extent of underlying soft and calcified tissue damage

and permit diagnosis of periodontal disease and disease staging.9

In the examination room, veterinarians must rely upon a

thorough but relatively rapid visual inspection of the oral cavity to

make an initial assessment of the patient’s oral health.9 Because

periodontal disease involves an infection that begins in the gingival

sulcus and therefore is not visible upon the visual awake examina-

tion, and because pet owners tend to underestimate the disease

burden patients bear, it is challenging for veterinarians to com-

municate to clients the critical importance of routine prophylaxis,

treatment, and home care.10 Routine prophylaxis, treatment, and

home care are critically important in order to preserve the integrity

of periodontal structures and maintain the overall health of the

animal.11 Periodontal disease has a direct effect on the oral health of

the animal and has been linked to many systemic diseases including

but not limited to cardiovascular, renal, and hepatic disease.12–16
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Evaluation of a Thiol-Detection Test
to Assess Tooth Brushing Efficacy in Dogs

Karolina Brunius Enlund, DVM, PhD , Nadja Rahunen, RVN,
Sofia Thelander, RVN and Lena Olsén, PhD

Abstract
Periodontal disease affects more than 80% of dogs over 3 years of age, making it the most common disease in dogs seen in vet-
erinary clinics. Gingivitis, the early-stage of periodontal disease, may be reversible with tooth brushing. Thiol, a sulfuric com-
pound, has previously been shown to correlate with the degree of periodontal disease. In this study, a thiol-detection test
was used to investigate daily tooth brushing efficacy in dogs. Twenty-two beagle dogs were subjected to daily tooth brushing
for 2 weeks. Gingival index (GI), plaque index (PI), calculus index (CI) and thiol were assessed before treatment (day 1),
after 1 week (day 7), after last treatment (day 14), and 2 weeks after treatment finished (day 29). Degree of stress was also
assessed using a fear, anxiety and stress (FAS) scale. Both 7 and 14 days of daily tooth brushing showed an improvement in
oral health. Thiol decreased significantly and GI and PI improved significantly after 1 and 2 weeks of brushing. No significant
improvement in CI was shown. After an additional 2 weeks without brushing, GI and PI had returned to baseline levels.
Stress levels decreased from day 1 to day 14. This study suggests that a thiol-detection test can be used to assess tooth
brushing efficacy. Tooth brushing has a positive effect on the oral health in dogs as soon as 7 days after commencement.
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Introduction
The most common disease in small animal veterinary practice is
periodontal disease, and it is also considered to be under-
diagnosed.1 Approximately 80% of dogs have signs of peri-
odontal disease after 3 years of age.2–5 Untreated periodontal
disease can cause discomfort and has also been associated
with cardiac, hepatic and renal disease.6–9 Periodontal disease
is divided into 2 stages, gingivitis and periodontitis.
Gingivitis is reversible with dental home care while periodonti-
tis involves tissue loss and is generally considered to be irre-
versible.1,10 Even with tooth brushing, periodontal disease
may still develop, just as in humans. Other dental problems,
not preventable by tooth brushing, may also be present.
Therefore, the recommendation is that dog owners regularly
visit a veterinary clinic for examination of their dog’s teeth.1,11

Periodontal disease is initiated by dental plaque, a biofilm
consisting mainly of bacteria constantly covering the tooth
surface in the absence of daily tooth brushing.12 During
active periodontal disease, thiols are formed by periodontal
pathogens.13 Thiols are foul-smelling organic sulfur com-
pounds, and a common cause of halitosis.13 The thiol-detection
testa used in the present study has been shown to correlate with
degree of periodontal disease, and it can also detect earlier signs
of periodontal disease not detected by visual awake examina-
tion.14,15 Although anesthesia is necessary for full examination
of dental status, signs of periodontal disease (e.g., gingival

recession) may be noted in the awake animal. However,
disease is often missed, and therefore as a complement a
thiol-detection test as a part of the routine wellness appointment
is suggested by the American Animal Hospital Association
(AAHA)16 and the World Small Animal Veterinary
Association (WSAVA),1 for detection as well as for improved
owner communication by owner visualization of periodontal
disease. The use of a thiol-detection test has been suggested
to enhance client adherence to dental recommendations in vet-
erinary clinics.17

Daily tooth brushing is the "gold standard" for dental home
care, in dogs as well as in humans. However, in dogs, adherence
to the recommendation is low. In fact, less than 4% of dog
owners brush their dogs’ teeth every day in Sweden.18 In addi-
tion, many dog owners report difficulties for the dog to accept
tooth brushing.19 In humans, a mean plaque reduction of 42%
after tooth brushing has been shown by a meta-review.20 To
the authors’ knowledge, no similar study has investigated the
quality of each brushing session, i.e., the mean plaque
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Article

Pilot evaluation of a novel test strip for the assessment of dissolved thiol 
levels, as an indicator of canine gingival health and periodontal status

Sandra Manfra Marretta, Maureen Leesman, Anthony Burgess-Cassler, G. David McClure Jr.,  
Mary Buelow, Misty Finn

Abstract — This study evaluated a novel test strip designed to assess thiol levels as they relate to gingival/ 
periodontal health in dogs. The simple to use strip (similar in form to a pH test strip) provides a colorimetric 
signal which estimates the level of thiols dissolved in oral fluid. Among several oral sites tested (left and right 
lingual vestibules, lower buccal vestibule, and upper buccal gingival margin), fluid from the maxillary gingival 
margin gave results with the best dynamic range, and its thiol levels correlated well with several oral health 
parameters (Pearson coefficients between 0.55 and 0.84; P � 0.001), especially those relating directly to the gingiva. 
The strip, which can be used on animals which are awake, may be useful as a quick, objective assessment of 
periodontal health, potentially enhancing compliance for thorough examinations, and promoting earlier and 
better-sustained treatment programs.

Résumé — Évaluation pilote d’un nouveau bâtonnet diagnostique pour l’évaluation des taux de thiol dissous 
comme indicateur de la santé gingivale canine et de la situation parodontale. Cette étude a évalué un nouveau 
bâtonnet diagnostique conçu pour évaluer les taux de thiol tels qu’ils se rapportent à la santé gingivale et parodontale 
des chiens. Le bâtonnet facile à utiliser (de forme semblable à un bâtonnet diagnostique de pH) fournit un signal 
colorimétrique qui estime le taux de thiols dissous dans le liquide buccal. Parmi plusieurs sites buccaux testés 
(vestibules linguaux gauche et droit, vestibule buccal inférieur et bord marginal de la gencive buccale supérieure), 
le liquide du bord marginal de la gencive maxillaire a donné les résultats avec le meilleur écart dynamique et ses 
taux de thiol correspondaient bien à plusieurs paramètres de la santé buccale (coefficients de Pearson entre 0,55 et 
0,84; P � 0,001), particulièrement ceux se rapportant directement à la gencive. Le bâtonnet, qui peut être utilisé 
sur les animaux lorsqu’ils sont éveillés, pourra être utile comme évaluation objective rapide de la santé parodontale, 
ce qui rehaussera potentiellement l’observance pour des examens complets et fera la promotion de programmes de 
traitement mieux soutenus qui sont administrés plus tôt.

(Traduit par Isabelle Vallières)

Can Vet J 2012;53:1260–1265

Introduction

A s dogs mature and age the prevalence of periodontal disease 
increases, with clinical attachment loss being observed in 

� 80% of individuals over 3 y old in certain breeds (1). In order 
to perform thorough assessments of canine periodontal health, 
anesthesia is needed for dental radiographs (2). In the patient 
that is awake, the pet owner must rely on the veterinarian’s 

visual examination, which would not involve dental probing 
and radiography. Complete dental examinations can be costly 
and time consuming, and pet owners may decide against them, 
due in part perhaps to reservations about sedation/anesthesia. 
Additional objective evidence about the patient that is awake 
could be beneficial, since it could help prompt more appropri-
ate decisions relating to subsequent assessment and treatment.

As evidence continues to mount linking dental health and 
systemic health (3) in dogs and humans, the need for diagnostic 
techniques which can quickly and easily provide results corre-
lated to oral health parameters is becoming more critical. The 
purposes of this study were to determine the most appropriate 
sample collection site, and then (using that site) examine cor-
relations between the test results (thiol levels) and a number of 
clinical parameters germane to canine periodontal health.

Materials and methods
Seventy-one dogs were included in the study. Forty-two of the 
dogs received thorough periodontal examinations, including 
radiographs, and measurements of gingival index, probing depth, 
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