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Impacto potencial desta pesquisa

Os resultados desta pesquisa reforcam a importdncia de compreender os efeitos
sistémicos da SOAB em caes braquicefalicos por meio da avaliacdo de parametros
hemogasométricos, eletroliticos e inflamatérios, que se destacam como marcadores
prognosticos relevantes e ferramentas uteis no monitoramento clinico. Para médicos
veterinarios, os achados ressaltam a necessidade da correcdo das anormalidades
anatdbmicas caracteristicas da sindrome, auxiliando na compreensdo de suas
consequéncias e contribuindo na escolha do tratamento cirurgico mais adequado,
proporcionando melhora na oxigenagdao e na qualidade de vida dos pacientes. Aos
tutores, a pesquisa contribui na compreensdo da SOAB, evidenciando os riscos da
obstrucdo respiratéria quanto os impactos sistémicos, como hipoxia. Esse
conhecimento pode auxiliar na conscientizagdo quanto a gravidade da sindrome,
incentivando diagndsticos precoces e a busca por tratamento adequado. Assim, o
estudo fortalece a tomada de decisdo dos médicos veterinarios e orienta os tutores

guanto a importancia dos cuidados e interven¢gdes necessarias para seus caes.

Potential impact of this research

The results of this research reinforce the importance of understanding the systemic
effects of BOAS in brachycephalic dogs through the evaluation of blood gas,
electrolyte, and inflammatory parameters, which stand out as relevant prognostic
markers and useful tools for clinical monitoring. For veterinarians, the findings
emphasize the need to correct the anatomical abnormalities characteristic of the
syndrome, aiding in the understanding of its consequences and contributing to the
selection of the most appropriate surgical treatment, thereby improving oxygenation
and patients’ quality of life. For dog owners, this research contributes to the
understanding of BOAS by highlighting the risks of respiratory obstruction and its
systemic impacts, such as hypoxia. This knowledge can help raise awareness of the
severity of the syndrome, encouraging early diagnosis and the pursuit of appropriate
treatment. Thus, the study strengthens veterinarians’ decision-making and guides
owners regarding the importance of proper care and necessary interventions for their

dogs.
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AVALIACAO PRE E POS-OPERATORIA DE VARIAVEIS
HEMOGASOMETRICAS, CONCENTRAGAO DE ELETROLITOS E
FIBRINOGENIO EM CAES ACOMETIDOS PELA SINDROME OBSTRUTIVA
AEREA BRAQUICEFALICA

RESUMO - A sindrome obstrutiva aérea braquicefalica (SOAB) é uma afecgao
congénita, originada a partir da selecdo genética, que leva a alteragbes anatdmicas
nas vias aéreas craniais que ocasionam dificuldade respiratoria. Objetivou-se avaliar
as variaveis hemogasométricas arteriais € a concentragao de eletrdlitos e fibrinogénio
de 23 caes braquicefalicos das ragas pug e buldogue francés portadores de SOAB
grau Il e grau lll antes e depois de serem submetidos a tonsilectomia, palatoplastia
em retalho dobrado e rinoplastia bilateral. Para isso, foram coletadas amostras de
sangue arterial, em seringas com heparina de litio, para mensuragao de pH, pressao
parcial de oxigénio (pO2), pressao parcial de diéxido de carbono (pCOz2), concentragao
de bicarbonato (HCOs3"), excesso de base (EB), saturagao de oxigénio (SOz2), total de
diéxido de carbono (tCO2) e concentragdo de sdédio (Na), potassio (K), calcio (Ca) e
lactato em analisador automatico, e amostras de sangue venoso, em tubos com
citrato de sdodio, para a mensuragado da concentragdo plasmatica de fibrinogénio em
coaguldémetro semiautomatico, no pré-operatério (0), sete e 30 dias apds o
procedimento cirurgico. Foram observadas diferengas significativas nos valores de
saturacao de oxigénio (SOz2) e na concentragao de potassio (K) nos cades com SOAB
grau Il e grau lll apés o procedimento cirurgico (p<0,05). Também foi observada
correlagdo significativa entre os dias apdés o tratamento cirurgico com a SOg,
sugerindo melhora da oxigenagdo. Houve melhora clinica e laboratorial na condigéo
ventilatéria de todos os caes apds o procedimento cirurgico.

Palavras-chave: equilibrio acido-base, inflamacao, SOAB, tratamento cirurgico
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PRE- AND POST-OPERATIVE EVALUATION OF HEMOGASOMETRIC
VARIABLES, ELECTROLYTE CONCENTRATION AND FIBRINOGEN IN DOGS
AFFECTED BY BRACHYCEPHALIC AIR OBSTRUCTIVE SYNDROME

ABSTRACT - Brachycephalic obstructive airway syndrome (BOAS) is a
congenital condition, caused by genetic selection that leads to anatomical alterations
in the cranial airways, causing respiratory difficulties. The objective was to evaluate
arterial blood gas variables and electrolyte and fibrinogen concentrations in 23
brachycephalic Pug and French bulldog dogs with BOAS grades Il and Il before and
after tonsillectomy, palatoplasty, and bilateral rhinoplasty. For this purpose, arterial
blood samples were collected, in syringes with lithium heparin, to measure pH, partial
pressure of oxygen (pO2z), partial pressure of carbon dioxide (pCO2), bicarbonate
concentration (HCOgs"), base excess (EB), oxygen saturation (SO2), total carbon
dioxide (tCO2) and concentration of sodium (Na), potassium (K), calcium (Ca) and
lactate in an automatic analyzer, and venous blood samples, in tubes with sodium
citrate, for the measurement of plasma fibrinogen concentration in a semi-automatic
coagulometer, preoperatively (0), seven and 30 days after the surgical procedure.
Significant differences in oxygen saturation (SO2) and potassium concentration (K)
were observed in dogs with BOAS grade Il and grade lll after the surgical procedure
(p<0.05). A significant correlation was also observed between the days after surgical
treatment with SO2, suggesting improved oxygenation. There was clinical and
laboratory improvement in the ventilatory status of all dogs after the surgical
procedure.

Keywords: acid-base balance, inflammation, BOAS, surgical treatment
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1. INTRODUGAO

A sindrome obstrutiva aérea braquicefalica (SOAB) é uma afecgdo congénita
relacionada a conformagado anatdbmica de ragas braquicefalicas, como pug e
buldogue francés (O'Neill et al., 2015; Ladlow et al.,, 2018). Estas ragcas foram
originadas a partir de selegdo genética, que resultou em alteragbes anatdmicas
primarias e secundarias da sindrome e que levam a obstrugcdo parcial das vias
aéreas craniais e edema nos tecidos moles locais (Meola, 2013; Ladlow et al., 2018;
Ekenstedt et al., 2020), pois essa reproducido seletiva ocasionou a reducdo do
espaco da cavidade nasal, causando obstrucdo da passagem de ar (Oechtering et
al., 2016).

Animais acometidos pela SOAB podem apresentar tosse, dispneia
inspiratoria, estridor, estertor, respiragdo ruidosa, alteragao vocal, engasgos, espirro
reverso, intolerancia ao exercicio, émese, salivagdo, e, em casos mais graves,
sincope (Liu et al., 2017). O diagndéstico da SOAB é realizado por meio de exame
fisico e exames de imagem (Lodato e Hedlund, 2012; Roedler et al., 2013; Liu et al.,
2017; Kim et al., 2019) e diversas técnicas cirurgicas sao descritas na literatura para
a corregao de cada alteragdo anatémica da sindrome (Allemand et al., 2013; Joseph
e Monnet, 2014; Schuenemann et al., 2017).

Assim como a SOAB, a apneia obstrutiva do sono (AOS) em humanos
também possui fatores anatdmicos que causam obstrucédo aérea superior durante o
sono, apresentando-se de forma recorrente ou intermitente, levando o paciente a
esforgos ventilatorios, hipdxia e apneia. E, quanto mais prolongada a apneia, mais
se agravam os quadros de hipoxemia e hipercapnia (Strohl et al., 1994; Kryger et al.,
2011; Neelapu et al., 2017).

Nos caes braquicefalicos, em consequéncia da descompensacao respiratoria,
pode ser observado o aumento da pressédo parcial de diéxido de carbono e a
diminuicdo da pressé&o parcial de oxigénio, resultando em hipoventilagdo e acidose
metabdlica (Canola et al., 2018). A hemogasometria configura-se como um exame
laboratorial essencial no diagndstico de diversas disfungdes respiratérias (Roels et
al., 2015).

Niveis aumentados de fibrinogénio, importante biomarcador de processos
inflamatorios e infecciosos (Kaneko et al., 2008), foram relatados em pacientes com
AOS (Zhang et al., 2003; Mehra et al., 2010; Hizli et al., 2021), sendo esses niveis

associados a uma maior gravidade da sindrome e atribuidos aos episodios de
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7. CONCLUSAO

A cirurgia corretiva em caes braquicefalicos acometidos pela SOAB promoveu
melhora nos parametros de oxigenacao e a estabilidade clinica dos animais apos o
procedimento. As alteragées nas concentragdes de K, lactato e fibrinogénio no pos-
operatorio foram relacionadas as respostas fisioldgicas do organismo ao trauma
cirurgico. Estes achados reforcgam a importadncia destas variaveis na avaliagao

prognostica e no monitoramento da evolugao clinica desses pacientes.

8. REFERENCIAS

Allemand VCD, Quinzani M, Bell CA (2013) Sindrome respiratéria dos caes
braquicefalicos: Relato de caso. Revista de Educagao Continuada em Medicina
Veterinaria e Zootecnia CRMV-SP 11:42-47.

Allen SE, Holm JH (2008) Lactate: physiology and clinical utility. Journal of
Veterinary Emergency and Critical Care 18:123-132.

Almadani YH, Vorstenbosch J, Davison PG, Murphy AM (2021) Wound healing: a
comprehensive review. Seminars in Plastic Surgery 35:141-144.

Ayappa |, Rapoport DM (2003) The upper airway in sleep: physiology of the pharynx.
Sleep Medicine Reviews 7:9-33.

Barroso RMV, Gallego JG, Talhate J, Denicolli L, Ideriha NM, Rabelo R, Bertolini



28

MM, Sarmento PA (2006) Utilizagao do lactato como marcador biolégico progndstico.
UNESC em Revista 9:157-172.

Beer KAS, Syring RS, Drobatz KJ (2013) Evaluation of plasma lactate concentration
and base excess at the time of hospital admission as predictors of gastric necrosis
and outcome and correlation between those variables in dogs with gastric dilatation-
volvulus: 78 cases (2004-2009). Journal of the American Veterinary Medical
Association 242:54-58.

Bikov A, Meszaros M, Schwarz El (2021) Coagulation and fibrinolysis in obstructive
sleep apnoea. International Journal of Molecular Sciences 22:2834.

Bittencourt LRA, Haddad FM, Fabbro CD, Cintra FD, Rios L (2009) Abordagem geral
do paciente com sindrome da apneia obstrutiva do sono. Revista Brasileira de
Hipertensao 16:158-163.

Brasileiro H (2009) Sindrome da apneia e hipopneia obstrutiva do sono — SAHOS.
Revista da Faculdade de Ciéncias Médicas de Sorocaba 11:1-3.

Burg ED, Remillard CV, Yuan JX (2006) K* channels in apoptosis. Journal of
Membrane Biology 209:3-20.

Cannon MS, Wisner ER, Johnson LR, Kass PH (2009) Computed tomography
bronchial lumen to pulmonary artery diameter ratio in dogs without clinical pulmonary
disease. Veterinary Radiology & Ultrasound 50:622-624.

Canola RAM, Sousa MG, Braz JB, Restan WA, Yanada DI, Silva Filho JC, Camacho
AA (2018) Cardiorespiratory evaluation of brachycephalic syndrome in dogs.
Pesquisa Veterinaria Brasileira 38:1130-1136.

Carvalho AD, Araujo ACP, Gaiga LH, Cavalcante RL (2010) Sindrome braquicefalica
- estenose de narinas em cdo. Acta Scientiae Veterinariae 38:69-72.

Cerdn JJ, Eckersall PD, Martynez-Subiela (2005) Acute phase proteins in dogs and
cats: current knowledge and future perspectives. Veterinary Clinical Pathology
34:85-99.

Chastain CB (1981) Intensive care of dogs and cats with diabetic ketoacidosis.
Journal of the American Veterinary Medical Association 179:972—-978.

Cicarelli DD, Vieira JE, Bensefior FEM (2007) Lactado como progndstico de
mortalidade e faléncia organica em pacientes com sindrome da resposta inflamatoéria
sistémica. Campinas. Revista Brasileira de Anestesiologia 57:630-638.

Coles EH, Meyer DJ, Rich LJ (2010) Medicina de Laboratério Veterinaria:
Interpretacao e Diagndstico. Sao Paulo: Roca, 320p.

Costa GM, Silveira LE, Carvalho FG, Hidalgo MP, Camozzato A (2023) Alteragbes
do sono. In: Duncan BB, Schmidt MI, Giugliani ERJ, Duncan MS, Giugliani C (Eds.)
Medicina Ambulatorial: Condutas de Atencao Primaria Baseadas em
Evidéncias. Porto Alegre: Artmed, cap.56.

Crane C, Rozanski EA, Abelson AL, Delaforcade A (2017) Severe brachycephalic
obstructive airway syndrome is associated with hypercoagulability in dogs. Journal



29
of Veterinary Diagnostic Investigation 29:570-573.

Devlin TM, Michelacci YM (2007) Manual de Bioquimica com Correlagoes
Clinicas. Sao Paulo: Edgar Blucher, p.573-577.

Dewan NA, Nieto FJ, Somers VK (2015) Intermittent hypoxemia and OSA:
implications for comorbidities. Chest 147:266-274.

Di Mauro FM, Schoeffler GL (2016) Point of care measurement of lactate. Topics in
Companion Animal Medicine 31:35-43.

DiBartola SP (2012) Fluid, Electrolyte, and Acid-Base Disorders in Small Animal
Practice. St. Louis: Elsevier Saunders, 744p.

Drager LF, Togeiro SM, Polotsky VY, Lorenzi-Filho G (2013) Obstructive sleep
apnea: a cardiometabolic risk in obesity and the metabolic syndrome. Journal of the
American College of Cardiology 62:569-576.

Duarte RLM, Fonseca LBM, Silveira FJM, Silveira EA, Rebahi MF (2017) Validagao
do questionario STOP-Bang para a identificagdo de apneia obstrutiva do sono em
adultos no Brasil. Jornal Brasileiro de Pneumologia 43:456-463.

Dupré G, Heidenreich D (2016) Brachycephalic syndrome. Veterinary Clinics:
Small Animal Practice 46:691-707.

Dyce KM, Keith M, Sack WO, Wolfgang O, Wensing CJG, Singh B; Floriano BP
(2019) Dyce, Sack e Wensing, Tratado de Anatomia Veterinaria. Rio de Janeiro:
Guanabara Koogan, 872p.

Eckersall PD, Bell R (2010) Acute phase proteins: biomarkers of infection and
inflammation in veterinary medicine. The Veterinary Journal 185:23-27.

Ekenstedt KJ, Crosse KR, Risselada M (2020) Canine brachycephaly: anatomy,
pathology, genetics and welfare. Journal of Comparative Pathology 176:109-115.

Eskandari D, Zou D, Grote L, Schneider H, Penzel T, Hedner J (2017) Independent
associations between arterial bicarbonate, apnea severity and hypertension in
obstructive sleep apnea. Respiratory Research 18:130.

Fasanella FJ, Shivley JM, Wardlaw JL, Givaruangsawat S (2010) Brachycephalic
airway obstructive syndrome in dogs: 90 cases (1991-2008). Journal of the
American Veterinary Medical Association 237:1048-1051.

Fernandez-Guarino M, Hernandez-Bule ML, Bacci S (2023) Cellular and molecular
processes in wound healing. Biomedicines 11:2526.

Fossum TW, Cho J, Dewey CW, Hayashi K, Huntingford JL, MacPhail CM, Quandt
JE, Radlinsky M, Schulz KS, Willard MD, Yu-Speight A (2021) Cirurgia do Sistema
Respiratério Superior. In: Cirurgia de Pequenos Animais. Rio de Janeiro:
Guanabara Koogan, p.832-882.

Franco RP, Massufaro CR, Martineli J, Girotto CH, Hirota IN, Zache E, Hataka A
(2016) Valores de lactato sérico e sua correlagao com parametros clinicos de caes
saudaveis, mensurados durante atendimento ambulatorial veterinario. Pesquisa



30
Veterinaria Brasileira 36:509-515.

Gillespie i, Rosenstein PG, Hughes D (2017) Update: clinical use of plasma lactate.
Veterinary Clinics of North America: Small Animal Practice 47:325-342.

Gladden LB (2004) Lactate metabolism: a new paradigm for the third millennium. The
Journal of Physiology 558:5-30.

Gomes EB, Pereira HCP (2021) Interpretacdo de gasometria arterial. Vittalle —
Revista de Ciéncias da Saude 33:203-218.

Gonzalez FHD, Silva SC (2017) Introducdao a Bioquimica Clinica Veterinaria.
Porto Alegre: Editora da UFRGS, 518p.

Hatipoglu U, Rubinstein | (2003) Inflammation and obstructive sleep apnea syndrome
pathogenesis: a working hypothesis. Respiration 70:665-671.

Herkenrath SD, Randerath WJ (2019) More than heart failure: Central sleep apnea
and sleep-related hypoventilation respiration Respiration 98:95-110.

Hizli O, Cayir S, Coluk Y, Kayabasi S, Yildirim G (2021) The novel indicators of
moderate to severe sleep apnea: fibrinogen to albumin ratio vs. CRP to albumin ratio.
European Archives of Oto-Rhino-Laryngology 278:851-855.

Hoareau GL, Jourdan G, Mellema M, Verwaerde P (2012) Evaluation of arterial blood
gases and arterial blood pressures in brachycephalic dogs. Journal of Veterinary
Internal Medicine 26:897-904.

Hopper K, Epstein SE (2012) Incidence, nature, and etiology of metabolic acidosis in
dogs and cats. Journal of Veterinary Internal Medicine 26:1107-1114.

Jain NC (1993) Essentials of Veterinary Hematology. Philadelphia: Lea & Febiger,
417p.

Jerico MM, Andrade Neto JP, Kogika MM (2023) Tratado de Medicina Interna de
Caes e Gatos. Rio de Janeiro: Guanabara Koogan, 2672p.

Joseph BM, Monnet E (2014) Mecanismos das Doengcas em Cirurgia de
Pequenos Animais. Sdo Paulo: Roca, 1040p.

Kaneko JJ, Harvey JW, Bruss ML (2008) Clinical Biochemistry of Domestic
Animals. San Diego: Academic Press, 916p.

Kim YJ, Lee N, Yu J, Lee H, An G, Bang S, Chang J, Chang D (2019) Three-
dimensional volumetric magnetic resonance imaging (MRI) analysis of the soft palate
and nasopharynx in brachycephalic and non-brachycephalic dog breeds. Journal of
Veterinary Medical Science 81:113-119.

Koch DA, Arnold S, Hubler M, Montavon PM (2003) Brachycephalic syndrome in
dogs. Compendium on Continuing Education for the Practising Veterinarian -
North American Edition 25:48-55.

Kryger MH, Roth T, Dement WC (2011) Principles of Sleep Medicine. St. Louis:
Elsevier Saunders, 1928p.



31

Ladlow J, Liu NC, Kalmar L, Sargan D (2018) Brachycephalic obstructive airway
syndrome. The Veterinary Record 182:375-378.

Lameu GR, Silva PIB, Menezes ADR, Alves CC, Soares MA, Bilhalva MA, Evaristo
TA, Pellegrin TG, Vasconcellos AL, Costa PC (2020) Sindrome braquicefalica em
caes: Revisdo. Pubvet 14:1-7.

Laurens N, Koolwijk P, De Maat MPM (2006) Fibrin structure and wound healing.
Journal of Thrombosis and Haemostasis 4:932-939

Liu NC, Oechtering GU, Adams VJ, Kalmar L, Sargan DR, Ladlow JF (2017)
Outcomes and prognostic factors of surgical treatments for brachycephalic
obstructive airway syndrome in 3 breeds. Veterinary Surgery 46:271-280.

Liu NC, Sargan DR, Adams VJ, Ladlow JF (2015) Characterisation of brachycephalic
obstructive airway syndrome in French bulldogs using whole-body barometric
plethysmography. PLoS One 10:e0130741.

Lodato D, Hedlund CS (2012) Brachycephalic airway syndrome: pathophysiology and
diagnosis. Compendium: Continuing Education for Veterinarians 34:3-5.

Lodato D, Mauterer, J (2014) Techniques for performing corrective surgery: dogs with
brachycephalic airways syndrome. Today’s Veterinary Practice 78-83.

Lu F, Jiang T, Wang W, Hu S, Shi Y, Lin Y (2020) Circulating fibrinogen levels are
elevated in patients with obstructive sleep apnea: a systemic review and meta-
analysis. Sleep Medicine 68:115-123.

Malhotra A, Ayappa |, Ayas N, Collop N, Kirsch D, Mcardle N, Mehra R, Pack Al,
Punjabi N, White DP, Gottlieb DJ (2021) Metrics of sleep apnea severity: beyond the
apnea-hypopnea index. Sleep 44:zsab030.

McNicholas WT (2009) Obstructive sleep apnea and inflammation. Progress in
Cardiovascular Diseases 51:392-399.

Mehra R, Xu F, Babineau DC, Tracy RP, Jenny NS, Patel SR, Redline S (2010)
Sleep-disordered breathing and prothrombotic biomarkers: cross-sectional results of

the Cleveland Family Study. American Journal of Respiratory and Critical Care
Medicine 182:826-833.

Mehra R (2019) Sleep apnea and the heart. Cleveland Clinic Journal of Medicine
86:10-18.

Mendes Junior AF, Santos GSLB, Duarte PCS, Hotz MR, Chalhoub FLL, Almeida
VGF, Mothé GB, Soares AMB, Almosny NRP (2021) Avaliagdo do grau de estenose
de narinas em caes braquicefalicos atendidos no Projeto Narizinho da Universidade
Federal Fluminense. Research, Society and Development 10:e13510313098.

Mendonga RJ, Coutinho Netto J (2009) Aspectos celulares da cicatrizagdo. Anais
Brasileiros de Dermatologia 84:257-262.

Menezes HS, Coracini JCD, Kepler KC, Frantz Eabegg MP, Correa CA, Cirino SLMB
(2010) Acido lactico como indicativo de aptidédo fisica em ratos. Revista Brasileira



32
de Medicina do Esporte 16:210-214.

Meola SD (2013) Brachycephalic airway syndrome. Topics in Companion Animal
Medicine 28:91-96.

Mesarwi OA, Loomba R, Malhotra A (2019) Obstructive sleep apnea, hypoxia, and
nonalcoholic fatty liver disease. American Journal of Respiratory and Critical
Care Medicine 199:830-841.

Morais HA (2008) Metabolic acidosis: a quick reference. Veterinary Clinics of North
America: Small Animal Practice 38:439-442.

Morais KS, Pereira Neto GB (2018) Aspectos clinicos da sindrome braquicefalica.
Revista Cientifica de Medicina Veterinaria 15:10-15.

Neelapu BC, Kharbanda OP, Sardana HK, Balachandran R, Sardana V, Kapoor P,
Gupta A, Vasamsetti S (2017) Craniofacial and upper airway morphology in adult
obstructive sleep apnea patients: A systematic review and meta-analysis of
cephalometric studies. Sleep Medicine Reviews 31:79-90.

Oechtering G (2010) Brachycephalic Syndrome — New Information on an Old
Congenital Disease. Disponivel em: <https://www.ivis.org/library/veterinary-
focus/respiratory-diseases-veterinary-focus-vol-202-jun-2010/brachycephalic-

syndrome-new-information-on-an-old-congenital-disease>. Acesso em: 21 mai. 2025.

Oechtering GU, Pohl S, Schlueter C, Schuenemann R. A (2016) A novel approach to
brachycephalic syndrome. 2. Laser-assisted turbinectomy (LATE). Veterinary
Surgery 45:173-181.

O'Neill DG, Jackson C, Guy JH, Church DB, McGreevy PD, Thomson PC, Brodbelt
DC (2015) Epidemiological associations between brachycephaly and upper
respiratory tract disorders in dogs attending veterinary practices in England. Canine
Genetics and Epidemiology 2:1-10.

Orru G, Storari M, Scano A, Piras V, Taibi R, Viscuso D (2020) Obstructive sleep
apnea, oxidative stress, inflammation and endothelial dysfunction an overview of
predictive laboratory biomarkers. European Review for Medical and
Pharmacological Sciences 24:6939-6948.

Oyama JI, Nagatomo D, Yoshioka G, Yamasakl A, Kodama K, Sato M, Komoda H,
Nishikido T, Shiraki A, Node K (2016) The relationship between neutrophil to
lymphocyte ratio, endothelial function, and severity in patients with obstructive sleep
apnea. Journal of Cardiology 67:295-302.

Packer RMA, Hendricks A, Tivers MS, Burn CC (2015) Impact of facial conformation
on canine health: brachycephalic obstructive airway syndrome. PLoS One
10:e0137496.

Perger E, Pengo MF, Lombardi C (2019) Hypertension and atrial fibrillation in
obstructive sleep apnea: is it a menopause issue? Maturitas 124:32-34.

Plunkett SJ (2013) Emergency Procedures for the Small Animal Veterinarian.
Philadelphia: Elsevier, 890p.



33
Senn D, Sigrist N, Forterre F, Howard J, Spreng D (2011) Retrospective evaluation of
postoperative nasotracheal tubes for oxygen supplementation in dogs following
surgery for brachycephalic syndrome: 36 cases (2003-2007). Journal of Veterinary
Emergency and Critical Care 21:261-267.

Queiroz LL, Fioravanti MCS (2014) Tratamento da doenga renal crbnica em
pequenos animais: um guia para o médico veterinario. Enciclopédia Biosfera
10:2844-2876.

Riecks TW, Birchard SJ, Stephens JA (2007) Surgical correction of brachycephalic
syndrome in dogs: 62 cases (1991-2004). Journal of the American Veterinary
Medical Association 230:1324-1328.

Rifai N, Chiu RWK, Young |, Wittwer CT (2023) Tietz Fundamentals of Clinical
Chemistry and Molecular Diagnostics. Philadelphia: Elsevier Saunders, 1072p.

Riggs J, Liu NC, Sutton DR, Sargan D, Ladlow JF (2019) Validation of exercise
testing and laryngeal auscultation for grading brachycephalie obstructive airway
syndrome in pugs, French bulldogs, and English bulldogs by using whole-body
barometric plethysmography. Veterinary Surgery 48:488-496.

Rocco JR (2003) Diagnostico dos disturbios do metabolismo acido-base. Revista
Brasileira de Terapia Intensiva 15:184-192.

Roedler FS, Pohl S, Oechtering GU (2013) How does severe brachycephaly affect
dog’s lives? Results of a structured preoperative owner questionnaire. Veterinary
Surgery 198:606-610.

Roels E, Gommeren K, Farnir F, Delvaux F, Billen F, Clercx C (2015) Comparison of
four point-of-care blood gas analyzers for arterial blood gas analysis in dogs
breathing room air. Journal of Veterinary Emergency and Critical Care 26:352-
359.

Romao Junior JE (2004) Doenca renal cronica: definicdo, epidemiologia e
classificagdo. Jornal Brasileiro de Nefrologia, 26:1-3.

Sanderson LGDS (2012) Gasometria Arterial - Artigo de Revisao. Disponivel em:
<https://pt.scribd.com/document/282426598/Gasometria-pdf>. Acesso em: 19 mai.
2025.

Schuenemann R, Pohl S, Oechtering GU (2017) A novel approach to brachycephalic
syndrome. 3. Isolated laser-assisted turbinectomy of caudalaberrant turbinates (CAT
LATE). Veterinary Surgery 46:32-38.

Shamsuzzaman A, Amin R, Calvin A, Davison D, Somers V (2014) Severity of
obstructive sleep apnea is associated with elevated plasma fibrinogen in otherwise
healthy patients. Sleep Breath 18:761-766.

Silva PC (2013) Concentragao sanguinea de lactato em caes diabéticos. 70 f.
Dissertagéo (Mestrado em Clinica Veterinaria) - Faculdade de Medicina Veterinaria e
Zootecnia da Universidade de Sdo Paulo, Sao Paulo.

Silva PHS, Paraguassu AO, Barbosa BC, Coelho NGD, Freitas PMC (2019)
Anormalidades anatémicas das vias respiratorias do braquicéfalo e suas principais



34
técnicas de correcao cirurgica. Enciclopédia Biosfera 16:209-228.

Siragusi RHS, Barros VTM, Fiorini EA, Bergamo TM, Siqueira RC, Manhoso FFR,
Franco RP (2017) Measurement of serum lactate values in domestic cats (Felis
catus) submitted to physical and chemical restraint. Brazilian Journal of Veterinary
Research and Animal Science 54:383-387.

Sonaglio F (2012) Disturbios do potassio, sédio e cloro. Disponivel em:
<https://www.ufrgs.br/lacvet/site/wp-content/uploads/2013/10/eletrolitico.pdf>.
Acesso em: 21 mai. 2025.

Strohl KP, Novak RD, Singer W, Cahan C, Boehm KD, Denko CW, Hoffstem VS
(1994) Insulin levels, blood pressure and sleep apnea. Sleep 17:614-618.

Sun X, Wang C, He Y, Chen K, Miao Y (2024) Effect of inflammatory cytokines and
plasma metabolome on OSA: a bidirectional two-sample Mendelian randomization
study and mediation analysis. Frontiers in Immunology 15:1416870.

Tamaki S, Yamauchi M, Fukuoka A, Makinodan K, Koyama N, Tomoda, K, Kimura H
(2009) Production of inflammatory mediators by monocytes in patients with
obstructive sleep apnea syndrome. Internal Medicine 48:1255-1262.

Thrall MA, Weisser G, Allison RW, Campbell TW (2024) Hematologia, Citologia e
Bioquimica Clinica Veterinaria. Sdo Paulo: Roca, 944p.

Tilley LP, Smith Junior FWK (2015) Sindrome Braquicefalica das Vias Aéreas. In:
Consulta Veterinaria em 5 Minutos: Espécies Canina e Felina. Barueri:
Manole, p.1161-1162.

Vecina JF, Patricio RF, Ciarlini PC (2006) Importancia do fibrinogénio plasmatico na
identificacdo de processos inflamatorios de cdes. Ciéncia Veterinaria dos Trépicos
9:31-35.

Weisel JW (2005) Fibrinogen and fibrin. Advances in Protein Chemistry 70:247-
299.

Weiss DJ, Wardrop J (2010) Schalm’s Veterinary Hematology. Ames: Wiley-
Blackwell, 1206p.

Woodrow P (2004) Arterial blood gas analysis. Nursing Standard 18:45-52.

Zgank Z, Nemec Svete A, Erjavec V (2021) Blood lactate, body temperature and
heart rate during submaximal exercise in dogs with brachycephalic obstructive
airway syndrome: a preliminary study. Disponivel em: <https://www.zf.uni-
lj.si/images/zalozba/2_%C5%BDgank %C5%BD_-Socratic 6 _2021.pdf.>.  Acesso
em: 21 mai. 2025.

Zhang X, Yin K, Wang H, Su M, Yang Y (2003) Effect of continuous positive airway
pressure treatment on elderly Chinese patients with obstructive sleep apnea in the
prethrombotic state. Chinese Medical Journal 116:1426-1428.

Zolotoff C, Bertoletti L, Gozal D, Mismetti V, Flandrin P, Roche F, Perek N (2021)
Obstructive sleep apnea, hypercoagulability, and the blood—brain barrier. Journal of
Clinical Medicine 10:3099.





