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La practica asistencial y docente de muchos afios

en el Departamento de Salud Mental del Hospital
de Clinicas “J. de San Martin” es el origen de este
libro. Se trata de un manual para alumnos y jévenes
profesionales sobre los fundamentos de la salud
mental, con una concepcion integral del hombre y la
matriz ambiental en la que esta inserto.

MANUAL DE NUTRICION
Y DIABETES

Adolfo Zavala y cols.

Este libro se ha ideado como una sintesis didactica
de los conocimientos nutricionales que prevalecen
actualmente. Se ha procurado aislar en cada capitulo
lo mas trascendente del tema de manera tal que no
se desvirtte la informacion en aras de la brevedad.
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Covid-19 en pacientes privados de libertad en una
Unidad de Internacién Penitenciaria

Noelia Hojberg'; Gabriela Signes'; Laura Capizzano'; Silvia Pulleiro'; José L. Francos'

ICentro Penitenciario de Enfermedades Infecciosas-Unidad 21

Direccién postal José Luis Francos, Centro Penitenciario de Enfermedades Infecciosas-Unidad 21, Av. Vélez Sarsfield
301,1281 Buenos Aires, Argentina. E-mail: jl_franc@hotmail.com

ABSTRACT:

'The prison system had to incorporate measures aimed at the prevention, early detection, isolation and
treatment of patients with COVID-19. The Penitentiary Center for Infectious Diseases-Unit 21 was
set up as a referral site. A descriptive, observational, cross-sectional study was carried out in which the
characteristics, treatment and evolution of patients admitted to the Unit for COVID-19, in the context
of detention, were described. In the period studied (May 1-October 15, 2020), 427 cases of COVID-19
were registered in the Federal Penitentiary Service, of which 193 were referred to Unit 21. Of these, 191
(98.9%) were of Male gender, with a median age of 51.5 (RI 32.5). 74 patients (38.3%) had mild forms
of the disease, 110 (56.9%) were moderate, 7 (3.6%) were severe. 6 patients (3.1%) required the Intensive
Care Unit, of which 2 were admitted to the Unit in critical condition and received less than 48 hours
of treatment in our center. There were 4 deaths, 2 from respiratory distress, 1 from brain stem stroke,
and 1 sudden death. According to severity criteria, the patients received treatment with ivermectin,
corticosteroids, antibiotics, antiaggregant and / or antithrombotic prophylaxis. 66.6% had at least one
comorbidity and 22.8%, 2 or more. The documented COVID-19 fatality was 2.07% in our center. This
is relevant considering the data reported from other prison populations, for example from American

prisons where mortality was 5.5 times higher than in the rest of the population.
Keywords: COVID-19, pandemic, jails, Argentina.

INTRODUCCION pacientes con patologias infectocontagiosas, se en-
cuentra ubicada en el predio del Hospital de Infec-
Con el advenimiento de esta nueva enfer- ciosas Francisco Javier Mufiz (HIFJM) y cuenta
medad provocada por el Sindrome Respiratorio con médulos de aislamiento respiratorio, para el
Grave Agudo-Corona Virus 2 (SARS-CoV-2) diagnéstico y tratamiento de los mismos.
declarada como una pandemia por la Organiza- El primer caso de COVID-19 se detecté en
cién Mundial de la Salud (OMS) el 11 de marzo Argentina el 03 de marzo de 2020 en un paciente
de 2020, el sistema carcelario se vio en la necesi- adulto2, en el SPF fue el 24 de abril en el Centro
dad de adaptar su funcionamiento. Con este fin Penitenciario de La Ciudad Auténoma de Buenos
se dispuso una serie de medidas destinadas a la  Aires (CABA).
prevencidn, deteccién temprana y derivacién de En el mes de julio, debido a la dindmica de la
todos los pacientes con resultado detectable de pandemia y el aumento de casos, se fue modifi-
reaccién en cadena de la polimerasa con trans- cando el criterio de ingreso a la Unidad 21, desde
criptasa reversa (RT-PCR) para SARS CoV-2 a el aislamiento de pacientes sin factores de riesgo a
nuestro centro, la Unidad 21 del Servicio Peniten- aquellos con factores de riesgo o formas modera-
ciario Federal (SPF) en Argentina. (Disposicién das/severas de la enfermedad.
N° DI-2020-48-APN-SPF#M] y Disposicién N* El objetivo del presente trabajo fue describir
DI-2020-58-APN-SPF#M])! las caracteristicas, tratamiento y evolucién de los
La unidad 21 es el principal Centro Hospitala- pacientes internados en la Unidad 21 del SPF por
rio dentro de la 6rbita del SPF parala derivaciéonde COVID-19, en contexto de detencién.

Pren. Méd. Argent. Abril 2021 - Vol. 107 - N° 2 53
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MATERIAL Y METODOS

Estudio descriptivo, observacional, transversal
de pacientes ingresados a la Unidad 21 del SPF
entre el 1 de mayo al 15 de octubre de 2020.

El diagnéstico de COVID-19 se realizé por
RT-PCR o con imédgenes tomograficas compa-
tibles més Serologia para SARS CoV-2 positiva.

Los datos clinicos se obtuvieron de las
historias clinicas de la unidad.

Se consideraron comorbilidades y
coinfecciones segtinlos diagndsticos consignados
en la historia clinica de derivacion.

Se consider6 obesidad segtn indice de masa
corporal (IMC) mayor a 30.

Los casos se clasificaron de acuerdo a las
definiciones de la OMS en leves moderados,
graves y criticos3.

Enfermedad Leve: Pacientes sin
comorbilidades, sin imdgenes patolégicas en
Radiografia y/o Tomografia computada de térax
y sin clinica de neumonia.

Enfermedad Moderada: Pacientes conalguno
de los siguientes: presencia de comorbilidades
y/o imdgenes patolégicas en Radiogratia y/o
Tomografia computada de térax compatibles
con COVID-19 segun el consenso de la
Sociedad Norteamericana de Radiologia o con
signos clinicos de neumonia (fiebre, tos, disnea,
taquipnea) pero sin signos de neumonia grave,
en particular SpO2 > 90% con aire ambiente.

Enfermedad Grave: Pacientes con signos
clinicos de neumonia (fiebre, tos, disnea,
taquipnea) mds algunos de los siguientes:
frecuencia respiratoria > 30 inspiraciones/
minuto, dificultad respiratoria grave o SpO2 <
90% con aire ambiente, también se considerd
compromiso extenso por imagenes Radiografia
y/o Tomogratia computada de térax compatibles
con COVID-19 segtin el consenso dela Sociedad
Norteamericana de Radiologia4.

Enfermedad critica: Requerimiento de Uni-
dad de Terapia Intensiva (UTT) o fallecimiento
por causa COVID-19.

El tratamiento fue indicado segun la grave-
dad y la evolucién del paciente.

Alos pacientes leves se les indicé en un prin-
cipio cuidados generales y sintomdticos. A partir
de julio se comenzé a indicar ivermectina a dosis
de 12 mg diarios durante 5 dias.

V.107/N° 2

Los pacientes que ingresaron con diagnés—
tico de COVID-19 moderado, recibieron una
asociacién de ivermectina a dosis fijas de 24 mg
diarios durante 5 dias, mis azitromicina 500
mg, mds meprednisona 20 mg, més 4dcido acetil
salicilico 100 mg, ademads de antibidticoterapia
segun imdgenes radiolégicas compatibles con
neumonia o signos clinicos o de laboratorio de
sobreinfeccién bacteriana.

Y a los graves se les agregé tratamiento en-
dovenoso con dexametasona 6 mg diarios y la
antibioticoterapia se pasé a via endovenosa.

Los pacientes criticos fueron derivados a las
UTI del HIFJM.

Se indicé enoxaparina como tromboprofi-
laxis, a los pacientes con valores de dimero D
mayores a 3000 y a aquellos con alguno de los
siguientes factores de riesgo: antecedentes on-
colégicos, trombosis previas, reposo prolongado
o Trombofilia familiar segin las Recomenda-
ciones de tromboprofilaxis y tratamiento anti-
trombético en pacientes con COVID-19 de la
Sociedad Espafiola de Trombosis y Hemosta-
sia5. La dosis utilizada fue de 60 mg/dia subcu-
tinea. Esta indicacién se implementé luego de
presentarse la muerte de causa tromboembdlica,
accidente cerebrovascular (ACV) de tronco en-
cefdlico, y se mantuvo hasta el alta de los pacien-
tes internados.

RESULTADOS

La poblacién penal al dia 15 de octubre de
2020 en el SPF era de 11 495, lo cual represen-
taun 94.24% de la capacidad de ocupacién. En
el periodo estudiado (entre el 01 de mayo y 15
de octubre de 2020) se registraron 427 casos de
COVID-19 en el SPF, de los cuales 193 fue-
ron derivados a la Unidad 21. Todos los casos
fueron diagnosticados con RT-PCR positiva,
excepto dos pacientes con RT- PCR negativa, a
los cuales se realiz6 diagnéstico por Tomogra-
fia compatible y serologia positiva para SARS-
CoV-2.

De los 193 pacientes que ingresaron a la Uni-
dad 21, 191 (98.9%) eran de género masculino,
con una mediana de edad de 51.5 (RI 32.5).

Presentaron formas leves de la enfermedad
74 pacientes (38.3%), moderadas 110 pacientes
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(56.9%), graves 7 pacientes (3.6%). Los pacien-
tes que requirieron UTT fueron 6 (3.1%) de los
cuales 2 de ellos ingresaron en estado critico a
la unidad y recibieron menos de 48hs de tra-
tamiento en nuestro centro. Se produjeron 4
muertes, de las cuales 2 fueron por distrés res-
piratorio, 1 causas tromboembdlica (ACV de
tronco encefilico) y 1 muerte subita.

El 66.6% presentaron al menos una comor-
bilidad y tuvieron 2 o mds comorbilidades el
22.8%.

La mas prevalente fue, como en la poblacién
general la HTA (32%). El tabaquismo estuvo
presente en 18% de los pacientes y 16% eran
diabéticos. E1 6% eran obesos y las enfermeda-
des pulmonares crénicas (asma y EPOC) estu-
vieron presentes en el 18%.

En 152 de 193 pacientes se realizaron con-
troles de RT-PCR previo al alta y 39 pacientes
fueron dados de alta protocolar sin RT-PCR
control.

Al dia 14, negativizaron RT-PCR 38 pa-
cientes (19.6%), a los 21 dias 77 pacientes
(39.8%) y a los 28 dias lo hicieron 27 pacientes
(14%).Tardaron mds de 29 dias en negativizar
RT-PCR 10 pacientes (5.1%), la persistencia
mis prolongada de RT-PCR positiva se cons-
taté en un solo paciente que negativizé a los 42
dias.

E192% tuvo acceso a un diagnéstico image-
noldgico, 58.5% por tomografia de térax.

La letalidad documentada fue del 2.07% en
nuestro centro. En todas las Unidades del SPF,
incluyendo la Unidad 21 fue del 3.27%, y si se
excluyen los pacientes que ingresaron a nuestro
centro, la letalidad asciende al 4.3% en el resto

de las unidades del SPF.

DISCUSION

De acuerdo a lo documentado hasta la fecha,
se conoce que 40% de los casos de COVID-19
desarrollan sintomas leves (fiebre, tos, disnea,
mialgia o artralgia, odinofagia, fatiga, diarrea
y cefalea), 40% presentan sintomas moderados
(neumonia), 15% desarrolla manifestaciones
clinicas graves (neumonia severa) que requie-
ren soporte de oxigeno, y 5% desarrollan un
cuadro clinico critico presentando una o mas

de las siguientes complicaciones: insuficiencia
respiratoria, sindrome de dificultad respiratoria
aguda (SDRA), sepsis y choque séptico, trom-
boembolismo y alteraciones de la coagulacién,
y/o falla multiorginica, incluyendo insuficiencia
renal aguda, insuficiencia hepitica, insuficiencia
cardiaca, shock cardiogénico, miocarditis, acci-
dente cerebrovascular, entre otros. También se
han documentado complicaciones atribuidas a
los procedimientos invasivos o no invasivos, rea-
lizados durante el manejo clinico del caso. Las
complicaciones por COVID-19 se presentan
principalmente en personas con factores de ries-
go: adultos mayores, fumadores y aquellos con
comorbilidad subyacente como hipertensién,
obesidad, diabetes, enfermedad cardiovascular,
enfermedad pulmonar crénica (por ejemplo, la
obstructiva crénica y el asma), enfermedad renal
crénica, enfermedad hepatica crénica, enferme-
dad cerebrovascular, cidncer e inmunodeficien-
cia*

La mayoria de nuestros pacientes presenta-
ban factores de riesgo como la edad, sexo mas-
culino, multiples comorbilidades y tabaquismo.

El género masculino predomina en la pobla-
cién carcelaria, lo cual refleja la proporcién vista
en nuestro centrol;6.

La prevalencia de comorbilidades como
HTA y diabetes fueron similares a las es-
tadisticas reportadas en Argentina7;8. Sin
embargo se registré un porcentaje mayor de
pacientes asméticos (12%) en comparacién con
la prevalencia reportada a nivel nacional la cual
asciende al 6%9 y un menor porcentaje de EPOC
(6%) y Tabaquismo (18%) los cuales ascienden al
14.5% y 22.2% respectivamente10;8.

Las formas moderadas de la enfermedad
por COVID-19 fueron mis frecuentes debido
al criterio de derivacién que se modificé en el
transcurso de la pandemia, ya que la mayoria de
los pacientes con curso leve de la enfermedad
realizaban el aislamiento en los respectivos
pabellones de las unidades carcelarias destinadas
a tal fin. Los pacientes leves ingresaron
principalmente entre el mes de mayo y julio.
Cabe destacar la poca frecuencia de evolucién a
formas graves (3.6%) o criticas de la enfermedad
(3.1%), asi como la baja letalidad (2.07%)
comparado con los datos de la poblacién general
en Argentina2, a pesar de la alta prevalencia
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de factores de riesgo en nuestra poblacién.
Esto es relevante teniendo en cuenta los datos
reportados de otras poblaciones penales, por
ejemplo de las circeles estadounidenses donde
la mortalidad era 5.5 veces mds alta que en el
resto de la poblacién1l. Es dable mencionar que
luego de introducir a la terapéutica la profilaxis
con enoxaparina no se registraron eventos ni
muertes de causa tromboembodlica.

Con respecto al tratamiento, ain no hay
evidencia de rigor a pesar de los multiples
estudios clinicos que se estin llevando a cabo.
Sin embargo hay firmacos que merecen ser
tenidos en cuenta antes que todo basados en su
perfil de seguridad.

Uno de los pilares en el tratamiento incluye
el control de los efectos proinflamatorios y
consecuente dafio tisular desencadenado por
este virus. Entre los estudios a destacar se
encuentra el ensayo Randomized Evaluation
of COVID-19 Therapy (RECOVERY) en el
Reino Unido, el cual informé sus hallazgos de
6425 pacientes asignados al azar a 6 mg / d de
dexametasona o atencién habitual. En general, la
dexametasona resulté en una reduccién absoluta
de la mortalidad del 2.8% (22.9% frente al 25.7%
para la atencién habitual). El beneficio fue
mayor para los pacientes que estaban recibiendo
ventilacién mecdnica invasiva en el momento
de la aleatorizacién con una mortalidad del
29.3% para la dexametasona frente al 41.4%
para la atencién habituall2. En tal sentido, se
tomo en cuenta su introduccién terapéutica via
oral basados en la equivalencia a dosis de 20 mg
en aquellos casos con enfermedad moderada
y principalmente en aquellos con imdgenes
compatibles con infiltrados en vidrio esmerilado
en tomografia de térax.

Los eventos tromboembélicos registrados
llevaron a considerar la profilaxis en los pacientes
con factores de riesgo, tomando en consideracién
las recomendaciones de la Sociedad espafiola de
Hematologia5, instaurdndose la misma a partir
del mes de julio. Previo a esto ya se indicaba
acido acetil salicilico a dosis antiagregantes.

Ademis de sus propiedades antimicrobianas,
la azitromicina se usa a veces por sus propiedades
inmunomoduladoras, especialmente en
pacientes con trastornos pulmonares crénicos. La
azitromicina polariza los macréfagos hacia
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un fenotipo antiinflamatorio M2 e inhibe las
vias de sefializacién proinflamatorias STAT1
y NFxB13;14. En el contexto de los efectos
antiinflamatorios, es de particular interés que la
azitromicina se use en pacientes que requieran
cuidados intensivos por SDRA no relacionado
con COVID-19 y se asocie con una reduccién
significativa de la mortalidad y un tiempo mads
corto para la extubacién15-17.

El tratamiento antimicrobiano con
antibiéticos de amplio espectro como
amoxicilina/dcido clavulanico, ampicilina/
sulbactam o ceftriaxona fue indicado de acuerdo
a la clinica y radiologia, debido a que en el
contexto de pandemia el rescate bacteriolégico
se torna dificultoso. Su instauracién fue
temprana conociendo las complicaciones por
sobreinfeccién bacteriana en enfermedades
virales respiratorias18.

Se decidié iniciar tratamiento con
ivermectina cuando comenzaron a mencionarse
los primeros datos de estudios en cursol9
debido a que es un firmaco ampliamente
utilizado para el tratamiento y control de varias
enfermedades tropicales. El firmaco tiene un
perfil de seguridad excelente, con mas de 2500
millones de dosis distribuidas en los tltimos 30
anos20. La ivermectina inhibe la replicacién in
vitro de algunos virus ARN monocatenarios
positivos, a saber, el virus del dengue (DNV),
virus del Zika, virus de la fiebre amarilla, y
otros21-27.

Caly y col. informaron recientemente que
la ivermectina es un potente inhibidor de la
replicacién in vitro del SARS-CoV-228. Los
estudios farmacocinéticos en voluntarios sanos
han sugerido que dosis unicas de hasta 120
mg de ivermectina pueden ser seguras y bien
toleradas29.

Ante la escasez de evidencia y la inminente
necesidad de proveer atencién y tratamiento
a una poblacién vulnerable, se opté por un
tratamiento en nuestro centro que pudiera
modificar el prondstico, basado en los conceptos
de tratamiento compasivo30 y teniendo en
cuenta que se trata de una emergencia sanitaria
de la cual fuimos aprendiendo sobre la marcha.

Las drogas utilizadas ademds de ser
aprobadas tanto por Food Drug Administration
(FDA), como su homélogo en Argentina la



vl
~

Administracién Nacional de Medicamentos,
Alimentos y Tecnologia Médica (ANMAT),
son relativamente econémicas, accesibles y con
un amplio rango de seguridad y efectos adversos
conocidos y manejados en la préctica clinica.
Lo cual sumado a la evidencia de estudios
en curso prometedores31-34, justificaron su
utilizacién en nuestra poblacién con resultados
para nosotros muy alentadores, sin dejar de
destacar que al ser un estudio observacional se
requiere de estudios controlados para definir la
eficacia clinica.

Contrariamente a lo esperado para esta
poblacién en un contexto de vulnerabilidad
social y con un alto porcentaje de factores de
riesgo clinicos, las formas graves y criticas
fueron poco frecuentes y la letalidad fue menor
a la registrada en la poblacién general.

Si bien estos datos no pueden atribuirse a
alguna de las medidas terapéuticas tomadas,
creemos que la atencién temprana y los controles
estrictos recibidos pudieron ser los motivos que
derivaron en dichos resultados.

Puntos clave

Las cdrceles a nivel mundial debieron
adecuarse para responder a la actual pandemia
COVID-19 en una poblacién vulnerable.

Existe poca literatura acerca del manejo y
evolucién de los pacientes diagnosticados con
COVOD-19 encarcelados.

La Unidad 21 fue la respuesta a la demanda
de atencién en una poblacién vulnerable y con
multiples factores de riesgo en contexto de
privacién de su libertad ambulatoria.

Nuestro estudio aporta informacién acerca
de cudles fueron las medidas tomadas para
enfrentar la pandemia y los efectos de las
mismas en base a la letalidad registrada.

Tabla 1. Caracteristicas demogréficas de los pacientes

CARACTERISTICAS n %
Género masculino 191 | 98.9%
Distribucion por grupo de edades

20-29 32 16.7
30-39 37 19.1
40-49 26 13.5
50-59 32 16.5
60-69 42 21.8
70-79 19 9.8
80y mds 5 26
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RESUMEN

Elsistema carcelario debié incorporar medidas destinadas a la prevencién, deteccién temprana,
aislamiento y tratamiento de los pacientes con COVID-19. Se dispuso el Centro Penitencia-
rio de Enfermedades Infecciosas-Unidad 21 como sitio de derivacién. Se realizé un estudio
descriptivo, observacional, transversal donde se describieron las caracteristicas, tratamiento y
evolucién de los pacientes internados en dicha Unidad por COVID-19, en contexto de deten-
cién. En el periodo estudiado (01 de mayo-15 de octubre de 2020) se registraron 427 casos de
COVID-19 en el Servicio Penitenciario Federal, de los cuales 193 fueron derivados a la Unidad
21. De ellos, 191 (98.9%) fueron de género masculino, con una mediana de edad de 51.5 (RI
32.5). Presentaron formas leves de la enfermedad 74 pacientes (38.3%), moderadas 110 (56.9%),
graves 7 (3.6%). Requirieron Unidad de Terapia Intensiva 6 pacientes (3.1%) de los cuales 2
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ingresaron en estado critico a la Unidad y recibieron menos de 48hs de tratamiento en nuestro
centro. Se produjeron 4 muertes, 2 por distrés respiratorio, 1 por accidente cerebrovascular de
tronco encefilico y 1 muerte subita. Segun criterio de gravedad los pacientes recibieron trata-
miento con ivermectina, corticosteroides, antibiéticos, antiagregante y/o profilaxis antitrom-
bética. E1 66.6% de los pacientes presentaron al menos una comorbilidad y el 22.8%, 2 o mas.
La letalidad por COVID-19 documentada fue del 2.07% en nuestro centro. Esto es relevante
teniendo en cuenta los datos reportados de otras poblaciones penales, por ejemplo, de las cdrce-
les estadounidenses donde la mortalidad era 5.5 veces mds alta que en el resto de la poblacién.

Covid-19 en pacientes privados de Llibertad en una Unidad de Internacidén Penitenciaria
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ABSTRACT
Background: studies suggest the presence of iron deficiency among obese children, which would
lead to a higher incidence of anemia in this group. Aim: to assess the prevalence of anemia among
overweight and obese children from two socioeconomic levels and two different regions in Brazil.
Methods: hemoglobin and anthropometric data on 598 overweight and obese children and adolescents
were obtained from two services specialized in the care of these children. Results: the overall preva-
lence of anemia was 5.8% and mean hemoglobin level was 13.2 mg/dL, with no statistical difference for
the two indicators according to overweight or obesity and age group. However, the mean hemoglobin
was higher among boys and, in the service with care provided to a population of lower socioecono-
mic status, the prevalence of anemia was higher. Conclusion: the prevalence of anemia found among
overweight and obese children and adolescents was quite low, being higher in the poorest population.
For overweight children and adolescents, anemia seems to be more related to socioeconomic status than

to the presence of excess weight.

Keywords: Anemia; Overweight; Obesity; Iron; Famine, Occult

INTRODUCTION

In 1966, Judisch et al' published an article entit-
led “The fallacy of the fat iron-deficient child”,
questioning the concept, prevailing at the time,
that children with anemia were mostly obese.
Currently, it is common the idea that, although
it seems paradoxical, obese children, even if they
ingest above their energy needs, may have a lack
of micronutrients, due to the low quality of food,
becoming a risk group for iron deficiency anemia >
3. 'This possibility was initially suggested by Wen-
zel et al ¥, who verified children with obesity and
iron deficiency, observation confirmed by other
authors °”7. In Brazil, Miraglia et al ® found a 44%
prevalence of anemia among children with a body
mass index (BMI) z-score above 2 and, in Bolivia,
obesity and anemia coexisted among individuals
living on the periphery of metropolitan regions °.
Iron deficiency anemia is the final stage of iron
deficiency, which begins with the depletion of re-
serves represented by the fall in plasma ferritin *°

Thus, US data showed, in an article published in

2004, a twice higher risk of iron deficiency among
overweight children, using as a criterion the reduc-
tion of plasma ferritin *. The present study evalu-
ated the hypothesis that, considering that in the
literature it is accepted that obesity is a risk factor
for iron deficiency ', the prevalence of iron defi-
ciency anemia among obese children is expected
to be high. To test this hypothesis, this prevalence
was studied among obese and overweight children,
from two socioeconomic levels and two different
regions in Brazil.

Methods

Data were obtained from two services in dif-
terent regions of the country and different cus-
tomer profiles, between 1998 and 2020: Local 1:
private clinic in Ribeirdo Preto, southeastern re-
gion, specialized in nutritional diseases and serv-
ing clients with health insurance (n=144); Local
2: public health system patients from specialized
obesity clinic at the Hospital de Clinicas de Porto
Alegre (HCPA) (n = 454). 'The inclusion criteria
were individuals aged between 5 and 18 years,
with a BMI z score greater than 1. The exclusion
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criteria were impediment to perform anthro-
pometry or absent or incomplete laboratory
tests. All patients underwent anthropometric
assessment at the first consultation and col-
lected blood samples within 30 days. Anemia
patients were considered when hemoglobin
was below the cutoft point adjusted for age ac-
cording to international criteria (10). Anthro-
pometric assessment followed a standardized
technique, with overweight being considered
when the BMI z score was between 1 and 2 and
obesity when it was above 2, according to the
World Health Organization curves '?. Labo-
ratory tests at Local 1 were carried out in one
of three certified laboratories that the family
could choose, using similar methods and Kkits,
and those from Local 2, in the laboratory of the
University Hospital.

'The project was approved by the services
ethics committees, under the numbers UN-

AERP 94/2003 and HCPA 07/258.

RESULTS

In the two locations, no differences were ob-
served in terms of distribution by gender
(p=0.3900) and by age (p=0.4307). Table 1
shows the prevalence of anemia (total: 5.8%)
and hemoglobin averages (total: 13.2 mg/dL),
with no statistical difference for the two indi-
cators according to overweight or obesity and
age group. However, the mean hemoglobin
was higher among boys and, in the service with
care provided to a population of lower socioe-
conomic status, the prevalence of anemia was

higher.

DISCUSSION

Obesity and anemia are the two most preva-
lent nutritional diseases in pediatric popula-
tion. Among school and adolescent age groups,
Brazil does not have data on anemia, but local
studies from the last 15 years show variable
prevalences of 9,3% in Macei6 *; 22,9% in Ni-
teréi 5 24,5% in Salvador '%; 26,9% in Brasi-
lia *%; 16% among school age and 5% among
adolescents in Acre 7; and 19,3% in Campinas

V.107/N° 2

Table 1. Prevalence of anemia and hemoglobin values
among children and adolescents with overweight and
obesity

Prevalence Hemoglobin

LT % p* (mg/dlfx +dp P
Boys 46 13,4 (1,16)
Girls 7] 0,2251 13,0 (0,90) 0,0001
Overweight 56 13,2 (0,98)
Obesity 59 1,0000 13,2 (1,08) 0,9685
5099 years 4,0 13,1(0,98)
1010 18 years 6,9 01536 |  13,3(1,09) 0,0693
Place 1 21 13,7 (1,05)
Place 2 7,0 00249 | 131(1,01) | <0,0001
Total 58 13,2

* Fisher exact test
** Mann-Whitney

8. Regarding obesity, the latest national da-
ta ' showed prevalence among adolescents of
27.6% (boys) and 23.4% (girls). Studies carried
out since the 1960s showed that obese children
were iron deficient and, therefore, would ha-
ve a higher risk of developing iron deficiency
anemia. However, later data of Peru?’, Méxi-
co’’ and India??, who specifically focused on
hemoglobin measurement, did not demonstra-
te high anemia prevalence among overweight
children. According to Sal et al ™', the mecha-
nisms involved in iron deficiency among obe-
se people could be several: poor quality food,
high demand for increased blood volume, re-
duction in myoglobin due to physical inactivity
and genetic predisposition. However, the most
commonly used marker, ferritin, is influenced
by the inflammatory state and may be altered
even with adequate iron stores % it is known
that obesity is also accompanied by a chronic
inflammatory process 2. Hepcidin, the main
controller of iron absorption, is one of the adi-
pokines produced by adipose tissue and has
an increased expression in obese people and,
supposedly, could contribute to deficiency, as it
would decrease the absorption of iron by ente-
rocytes and the export of iron by macrophages
and hepatocytes, increasing its sequestration
in the spleen and ' #. Thus, ferritin does not
seem to be an adequate marker for assessing the
nutritional iron status in obese children and,
perhaps, there is, probably, no greater risk of
iron deficiency anemia directly associated with
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RESUMEN

Fundamento: los estudios sugieren la presencia de deficiencia de hierro en nifios obesos, lo que
conduciria a una mayor incidencia de anemia en este grupo. Objetivo: evaluar la prevalencia de
anemia entre nifios con sobrepeso y obesidad de dos niveles socioeconémicos y dos regiones di-
ferentes en Brasil. Métodos: se obtuvieron datos de hemoglobina y antropometria de 598 nifios
y adolescentes con sobrepeso y obesidad de dos servicios especializados en la atencién de estos
nifios. Resultados: la prevalencia global de anemia fue del 5,8% y el nivel medio de hemoglobina
fue de 13,2 mg / dL, sin diferencia estadistica para los dos indicadores segtin sobrepeso u obe-
sidad y grupo de edad. Sin embargo, la hemoglobina media fue mayor entre los varones y, en el
servicio con atencién prestada a una poblacién de menor nivel socioeconémico, la prevalencia de
anemia fue mayor. Conclusién: la prevalencia de anemia encontrada en nifios y adolescentes con
sobrepeso y obesidad fue bastante baja, siendo mayor en la poblacién mds pobre. Para los nifios y
adolescentes con sobrepeso, la anemia parece estar mds relacionada con el nivel socioeconémico
que con la presencia de exceso de peso.
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ABSTRACT

Introduction: Ayurvedic therapies and medical practices have been elaborated for some patients in
Japan. The characteristic of Ayurvedic treatment is a detoxication with a large amount of oil treatment
by body surface oil massage and purgation therapy with ghee or specially arranged herbal oil. Changes
of intestinal microbiota during these treatments have not been well studied. Method: Participants
were recruited from Hatai Ayurveda Clinic in Tokyo. Virechana therapy, a purification therapy, or
Basti therapy (decoction and oil enema) was carried out on 13 patients with various manifestations.
All participants provided lifestyle, dietary habits, past, and present illness by the questionnaire, and
precise condition was recorded during admission to the end of camp. Fecal samples were taken at the
entry, during treatment, at the discharge, and three weeks later for analyzing intestinal microbiota by
seqyebcubg 16stTRNA gene. Results: Body weight decreased by about 5% by Virechana therapy, while
it did not occur by Basti, but body fat increased 4% (2.2 kg) on average in both groups. Various clinical
manifestations of participants became improved, especially on a skin rash and atopic change.

The depressed patient also revived with a will of living. They are mostly vegetarians and had more
Bacteroides (48.09+7.51%), Firmicutes (38.27+10.82%), and Actinobacteria (3.30+ 3.58%) than omni-
vores who had more Proteobacteria (10.73+4.75%), Fusobacteria (2.40+6.25%) and Cyanobacteria (0.09+
0.24%). When the groups were divided by oil consumption, ghee users showed higher Fusobacterium
and less Firmicutes and Actinobacteria. Virechana therapy caused remarkable microbiota changes after
the pretreatment, such as the decrease of Firmicutes and increase of Proteobacteria. At the genus-species
level, the increase of Enterobacteriaceae and loss of Akkermansia municiphila were noteworthy. Niruba
Buasti and Matra Basti decreased Firmicutes and increased Proteobacteria (p=0.096). Fusobacterium also
increased. After the discharge, Profeobateria remained high, but Firmicutes returned to 30% on average,
ranging from 25% to 50%. Three weeks later, the variety increased by Fusobacterium, Verrucomicrobia,
Tenericutes, and Lentisphaerae. The variety of species also increased three weeks later. Conclusion:
Various complaints of the participants improved by the Ayurvedic treatment with a large amount of
oil treatment by body surface oil massage and purgation therapy. It caused changes in intestinal mi-
crobiota, and bacterial metabolites may aftect skin lesions and mental health like depressive feeling.
Keywords: Ayurveda; Virechana, Niruha Basti, Matra Basti, Intestinal Microbiota, Bacteroides, Firmic-
utes, Actinobacteria, Fusobacterium, Verrucomicrobia, Tenericutes, Lentisphaerae, Purgative, Case study

INTRODUCTION

Ayurvedic therapies and medical practices have
been elaborated for some patients in Japan.

Ayurveda means the science of life in Sanskrit,
emphasizes the adoption of many healing thera-
pies, which can purify and rejuvenate the body,
mind, and soul™*, The medicinal form of science
is not just a healing system but also an art of appro-
priate, healthy, and disease-free living®7.

Ayurvedic medicine’s central concept is the
theory that health exists when there is a balance
between the three fundamental bodily bio-ele-
ments, called Dosha, which is composed of Vata,
Pitta, and Kapha. Doshas are the forces that create
the physical body. They determine conditions of
growth, aging, health, and disease. Typically, one
or two of the three Doshas predominates and picks
a constitution or mind-body type. By understand-
ing individual habits, emotional responses, and
body type, practitioners can adapt their practice
accordingly.
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A traditional Ayurvedic detoxification pro-
gram referred to as Panchakarma (consisting of
five varieties of purificatory therapy) aims to
help the body re-establish a healthy metabolic
system and immunity®.

'The characteristic of Ayurvedic treatment is
detoxification with a large amount of oil treat-
ment by body surface oil massage and purga-
tion therapy (or eliminating therapy) with ghee
or specially arranged herbal oil®. Virechana
therapy is an effective Ayurvedic treatment
that can cure many health problems naturally.
'The Virechana therapy detox program, which
may take seven tol4 days, is reported safe from
any side effects.

Ayurveda treatments focused on alleviating
any excesses Dosha (illness) via powerful herbs
and/or through the improvement of general
lifestyle practices such as Dinacharya (daily
Ayurvedic rituals practiced regularly, help to
support a life of optimal wellness through rou-
tine), Pranayama (the regulation of the breath
through certain techniques and exercises) and
Meditation!.

Panchakarma therapy encompasses five
treatments that can prevent and heal a number
of illnesses. Virechana therapy is defined as the
medicated purgation therapy, which cleanses
the excess Pitta, leading to purifying blood by
clearing the toxins from the body™"!. The treat-
ment concentrates on the lipophilic toxins that
are accumulated in the liver and gall bladder.
'The gastro-intestinal tract is also cleansed by
Virechana therapy. Virechana, a purification
therapy, causes severe diarrhea, but the effects
on intestinal microbiota have not been well
studied yet. In this study clinical products and
changes of intestinal microbiota for 11 days of
Virechana therapy and 5 or 6 days change by
Basti Therapy (alteration of decoction and oil
enema) are reported.

2. Subjects and Methods

2.1 Subjects
Participants in the current Ayurveda thera-
py camp were recruited from patients who had

been treated in the Hatai Clinic in Tokyo. They
were nine females and four males, with vari-
ous complaints (Table 1). They are requested
to fulfill the questionnaire that was used in the
GENKI study'?. Tt focuses on dietary habits,
health status, current illness, family condition,
and food preference. Food intake can be cal-
culated from a semi-quantified food frequency
questionnaire. Body composition, such as wa-
ter, muscle, and fat%, was measured during the
Tanita Impedance Equipment!l.

Two doctors and the several staffs were ac-
companied to support this program. Dr. Shiho
Oikawa in Panchakarma, who was the regis-
tered Ayurveda doctor, graduated from Guja-
rat Ayurveda University India.

'The Ethical Committee approved the study
design of the Life Science Promoting Associa-
tion (No. 2018-3).

2.2 Treatment

‘Three treatment methods were applied to the
participants according to their condition.

Four patients received a full course of Vire-
chana therapy for 11 days, and two received Sas-
tikashali pinda sweda (milk porridge Sudation
therapy), and one received daily oil. Basti and
remedy were done for 11 days. Other six people
received Swedana Basti therapy, oil massage,
and treatment for 5 or 6 days. Milk porridge
sudation therapy is meant to improve general
strength, including muscle tone, flexibility of
the joints movements, and motor impairment
syndromel™l.

Two doctors were participated in the pro-
gram as controls without receiving Ayurvedic
therapy.

In Virechana therapy, patients drank ghee
for four days subsequently and whole body oil
massage for three days as the pretreatment,
then drank 50ml castor oil on the 9th day. It
induces multiple purgations on the day, so the
diet needed to change to thin rice porridge and
drank two litter raisins juice on the same day
to avoid dehydration. After the purgation com-
pleted from the next day onwards, they are rec-
ommended to take a soft meal avoiding wheat
and bread easy to digest.
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< | Table 1, Outline of participants in the Ayurveda treatment camp at Kawaguchi Lake

>

)

» id |age time2 |Presentiliness Drugs profession Dietary habit Staple food

[

o 1 42| F |Atopy, Abortion, stomatitis, fever Ayurveda therapist Vegetalian Genmai+barley

a

« 2 54/ F |Rheumatoid arthritis, insomnia, |Immunosuppressan Ayurveda therapist Vegetalian White rice+barley
©

c Atopy, systemic allergic ) . . .

© 3 63| M A Anticoaggulant Retired banker Balanced flexitarian Germ rice

© eruption, Vulvectomy

;\ 4 38| F |Prurritus, delayed type food allergy Unemployed Omnivor (like fatty meat) White rice

o

Hypertension, Angina, Cerebral : B

+ i . Antihypertension, . )

© 5/ 67| M |infarction, Coronary a. bypass anticoagiaulant Tax counsellor Vegetable main, beer Genmai

S ope. 10 days before &8

[e]

a 6 67| F |Pepticulcer, stress none wife Omnivor (fish, meat 2-3/W) White rice/genmai
o

S H holesterolemia,

° 7 53 F Jpetee ? SIS none Public health nurse Vegetalian White rice/genmai
= Hypertension

- Cervical dyaplasia,

2 8 56| F |Hypercholesterolemia, gallic none wife Vegetalian, low salt White rice+barley
e stone

%]

| ia, ia, fatigue,

3 9 49 F MBOMAIA, anemia, TalgUe none Care worker Omnivor (pork, fish 1-2/W) White rice+barley
c Headache

o

45 10 40| F |Asthma, post breast ca, Depressi(none house wife Vegetable main, sea weed, fish White rice

1%

g 11 53| F |Diabetes, subarachnoid bleeding |none Yaga studio owner Vegetable main, seweed, fish Germ rice/genmai
o

-S 12 40, F |Deppression Antideppressant  |house wife Vegetalian White rice

e

: 13 41| M |healthy, fatigue, loose stool none Employee Vegetalian (Chikin, fish 3-4/W) White rice+barley
o 14 42| F |healthy control none Ayurveda doctor Omnivor Partially polished rice
o

2 Medical doctore . - .

o 15 46| M |healthy control none ) ) . Omnivor (chikin, fish 3-4W) White rice

integrative medicine

©

j=

3]

®

o The small piece of feces was collected four Virechana

S 3 3 . . Gyee (ml/day) oil Meal for

S | times in the sample tubes at the time of admis- 060 %120 massage || recovery

-E sion, after castor oil drinking, just before dis- bﬂ 141 lﬂ 011 ‘ﬂ 1 ﬂd T -
v ®

charge (11'[h day), and then after three weeks at

¥ . Snehapana Abhyanga Samsarjana krama

s | home. The treatment schedule is shown below. ~ svedra Svedana (1m0 ek poriog)

= .

+ (Flg. 1) Oil massage

© . e

o Virechana therapy (upper figure): Day 1.

[l . .

. | Swedana: Sweat subjects’ whole body in a steam .
© 1 1 1 Svedana (sweating)

5 box to improve metabolism and dry their body. L N—_—

< | Day 2-5 Snephapana (internal oleation): After ot

> . . . . MatraBasti(50-100 ml)

% | excretion in the morning, face washing and

brushing, take 30ml of ghee warmed to human
skin temperature at 5:30 am. Then eat nothing
until to be hungry. If feel hungry around noon,
so eat about half of the usual meal. They have
consumed oil inside the body to soften the dam-
aged Dosha. On days 2-5, repeat the same proce-
dure as the previous day with a daily increase of
ghee from 60 ml to 120 ml. Day 6-8 Abhyanga
and Swedana: Perform oil massage on the whole
body, including the head and sweat from the en-

V.107/N° 2

Fig.1 Panchakarma in Kawaguchi Camp:

tire body in the steam box. Infiltrate oil quality
from the body surface. On Day 9 purgation was
done: Drink laxatives prescribed at 9:30 am (no
breakfast). To excrete Doshas collected in the
digestive tract. Till the end of purgation, the
patient drank two litter raisins juice little by lit-
tle. Thin rice gruel could be taken at night; Day
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10, 11 Samsarjana Krama: Half rice porridge,
70 % rice porridge, and gradually return to the
normal diet. After that, patients returned to a
normal diet by 5 to 7 days.

Basti therapy (lower figure): Day 1: Matra
Basti: After a whole body oil massage, including
the head, steam sweating was performed, and
then 50 to 100 ml of medicated oil was admin-
istered from the anus. Keep it until the next day
of excretion. On Day 2 to 5: Niruba Basti and
Matra Basti: Niruba Basti is performed in the
morning empty stomach. After massage and
sweating as in the previous day, a 300-750 ml
decoction-based drug was administered from
the anus. Excretion desire occurs in 5 to 20
minutes and evacuates the bowel contents to the
toilet. After Lunch can be taken after excretion.
Matra Bastiis performed in the afternoon to ap-
ply oil massage to the abdomen, waist, thighs,
and Swedana with a hot towel or steam, and ad-
minister 50 to 100 ml of medicinal oil from the
anus, which was done after Lunch.

Day 6. (Last day) Matra Basti: After a light
breakfast, whole body oil massage, steam sweat
was performed, and 50 to 100 ml of medicinal
oil was administered from the anus. Discharge
in the afternoon when bowel movement was
settled.

'The amount of ghee to drink, the number
of days, the combination of herbal medicines
taken, the menu of meals, etc. was changed
depending on the patient’s physical condition
and physical strength. The drugs used for the
purgation therapy vitiate the Doshas and bring
them into the abdomen. While performing the
Virechana therapy, the vitiated Doshas are elim-
inated through the rectum.

We have arranged in Japan to split the
decoction enteral in the morning and the oil
enteral in the afternoon and do both types of
Basti on the same day as we did on the second
to fourth day. In India, only a kind of enteral is
done per day.

2.3 Dietary therapy

'The menu of meals was performed in Jap-
anese style food by the Ayurveda dietitian.
During the procedure, the patient is subjected
to Oleation first, then Fomentation, followed
by Purgative and Samsarjana Karma (post-op-

erative therapy). The internal Oleation is fol-
lowed for three to seven days. After that, a
medicated steam bath is performed for three
days. A light and warm diet is prescribed for
the patient a day before starting Virechana ther-
apy. However, certain factors like body and
mind constitution, age of the person, a mental
condition should be considered while opting
tor Virechana therapy karma.

Main meals: Rice with cereals (500 g of rice),
clear soup (Leek onion, winter melon, ragged
kelp, rock salt, soy sauce), Sauce of T3urumu-
rasaki (vine, rock salt, black pepper, unroasted
sesame oil), Purple radish with kalonji (purple
radish, rock salt, kalonji, Taihaku sesame oil),
Tempura of lotus root and carrot (lotus root,
carrot, rock salt, millet, soy sauce, sesame, un-
roasted sesame oil), Cumin rice (rice, barley
cumin, ginger, ghee), Eggplant and beans cur-
ry (onion, cherry tomato, eggplant, beans, un-
roasted sesame oil, cumin, mustard seed, tur-
meric, rock salt), Bean curry with winter melon
(winter melon, mung bean, ginger, ghee, cum-
in, turmeric), Okra spice sauzé (okra, turmeric,
coriander seeds, rock salt, unroasted sesame
oil), Boiled dried figs with cinnamon (dried
figs, cinnamon), Buttermilk (yogurt, rock salt,
cumin,ginger, mustard seed, fenugreek, tur-
meric, ghee) Milk tea with spices (cinnamon,
cardamom, clove, tea, milk, cane sugar), Ginger
rice (rice, barley, ginger, kelp, rock salt, Shiso
leaves, sesame), Corn soup (corn, onion, ghee,
rock salt), sautéed radish with sauce (daikon,
sesame oil, cuzu, Mitsuba leaf, ginger), soak
spinach and ginseng (spinach, ginseng, ginger,
kelp stock, rock salt, roasted sesame oil, sesa-
me), Punch holon saute of yam (yam, mustard
seed, cumin, fennel, karonji, fenugreek, were
served during the camp (Fig.2). Black pepper,
cumin, brown mustard, coriander, turmeric,
garam masala, cinnamon, cardamom, clove,
kalonji, ajowan were used for spicel™*.

Various kinds of oils, such as ghee, olive oil,
white sesame oil, roasted sesame oil, perilla
oil, and coconut oil, were frequently used. Rice
porridge and mung beans are a digestive meal
that helps to recover weak internal organs.

Daily energy intake was adjusted between
1200-1500 keal (about 30 keal/kg body weight)
depending on the patients’ body weight.
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Ayurveda Treatment (Virechana and Basti) and Changes of Intestinal Microbiota at Phyla and Species Level

Fig. 2. Vegetarian meals during Ayurveda thera-
py- Each row from upper to lower shows morning,
Lunch, and supper in 3 days, and the mid two photos
show afternoon teatime snacks (Shiratama Shiruko

and Jelly).

2.4. DNA extraction from fecal samples

DNA extraction and 16S rRNA was per-
tormed as previously described (Vet Micro-
biol. 2020 Uchiyama). Briefly, the genomic
DNA was extracted from the samples using
Chemagic DNA Stool 200 Kit (PerkinElmer,
Waltham, MA, USA).The V3-V4 regions of
the 16S rRNA gene were amplified by PCR
and subjected to pair-end sequencing using
Illumina MiSeq. The sequence data were pro-
cessed using Quantitative Insights into Micro-
bial Ecology 2 (QIIME 2) v2019.4.0 (Bolyen
et al., 2019). The DADA2 software package
v2019.4.0 incorporated in QIIME 2 was used
to correct the amplicon sequence errors and
construct an amplicon sequence variant (ASV)
table. The Greengenes 99% reference database
v13.8 was used for the taxonomic classifica-
tion of each ASV. Microbial taxonomy was
assigned using a Naive Bayes classifier trained
on the SILVA 138 database. The sequence data
were processed using Quantitative Insights in-
to Microbial Ecology 2 (QIIME 2) v2019.4.0
(Bolyen et al., 2019). The DADA2 software
package v2019.4.0 incorporated in QIIME
2 was used to correct the amplicon sequence
errors and to construct an amplicon sequence
variant (ASV) table.

More details are described in the previous
paper519,

'The fecal microbiota of 15 subjects was an-
alyzed using the 165 rRNA amplicon sequenc-
ing method. A total of 2,032,860 nonchimeric
reads (39,860.0+7,307.8 nonchimeric reads/

sample; mean+SD) were used in this study.

V.107/N° 2

To rarefy the data, we used 24,000 reads from
each sample.

2.5 Statistics

Microbial taxonomy was assigned using
a Naive Bayes classifier trained on the SIL-
VA 132 99 % database. First, changes of mi-
crobiota were screened at the phylum level.
'The more detailed analysis was done at the
genus-species level if each microbiota occu-
pied more than 1% of the composition. The
statistical analysis was performed using sta-
tistical software IBM-SPSS ver 2419 unless
otherwise stated. In all statistical analyses,
significance was set at P<0.05 unless other-
wise stated. A paired t-test was used to detect
significant changes, and Spearman’s correla-
tion analysis and chief component analysis
were done to see interrelation of microbiota
for proliferation and inhibition. ASV num-
ber and Shannon’s index were calculated by
R softwarel?%!

3 Results

3.1. Anthropometric data

All patients who participated in the Ayurve-
da therapy camp showed improvement in both
clinical and mental condition. (Table 1) The ac-
companying doctors checked the state of the pa-
tients. Especially diarrhea and dehydration were
carefully watched. Meditation, yoga, and health
lecture were done in between the therapy.

Bodyweight decreased 1.7 to 5.8 kg
(3.7£1.8kg) or 3.2 to 9 % (6.4+2.6%) by Virecha-
na therapy (p=0.026), but there was no signifi-
cant decrease in other methods. (Table 2). On
the contrary, body fat percentage increased sig-
nificantly in both Virechana and Basti groups.

Clinical manifestations of participants be-
came better (Fig. 3). It was effective in skin
rashes by atopic change. The depressed patient
had the will to live.

3.2 Intestinal microbiota at the admission
of the camp

At the admission, the most frequent bacte-
ria phylum was Bacteroides (46.618.90%),
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Table 2. Anthropometric change during Ayurveda treatment. The clinical findings decided on the outcome.

. Necessary ) Weight Weight | Difference | Difference Difference
id Treatment ) Height BMI pre | BMI post | Fat% pre | Fat% post Outcome
calorie* pre post kg %

1 Virachana 1594 166 49.8 47 -2.8 =55 18.1 17:1 20.7 25.1 4.4 better

2 Virachana 1699 158 53.1 51.4 -1.7 =547 213 20.6 344 33.6 -0.8 improved

3 Virachana 1738 166 54.3 50 -4.3 =7/ 19.9 18.4 10.3 16.3 6.0 improved

4 |Virachana 2054 167 64.2 58.4 -5.8 -9.0 23 20.9 17.3 23.7 6.4 improved
Milk porradge .

5 . 2371 173 741 12:2 -19 -2.6 248 241 27.9 28.4 0.5 improved
sedation
Milk porradge

6 . 1581 155 49.4 48.9 -0.5 -1.0 20.6 20.4 32.4 33.1 0.7 better
sedation

7 |Basti 1843 162 57.6 57.4 -0.2 =1 21.9 21.9 21.8 31.3 gi5 better

8 |Basti 1517 152 47.4 47.1 -0.3 -0.6 20.5 20.5 20.4 25.7 5.3 better

9 |Basti 1645 171 51.4 51.1 -0.3 -0.6 17.6 17.6 17.5 24.1 6.6 better

10 |Basti 2182 154 68.2 67.3 -0.9 EF3 25.1 17 17.6 23 5.4 better

11 |Basti 1606 163 50.2 49.6 -0.6 -1.2 18.9 18.9 18.4 22.2 3.8 better

12 |Basti 1299 165 40.6 42 14 3.4 17 25.1 23.7 33.8 10.1 calm

13 | Basti 1846 173 5711 57.6 -0.1 -0.2 19.3 19.3 19.2 14.6 -4.6  |living will

14 |cont 2368 164 74 72 -2 -2.1 215 26.7 na na

15 |cont 2336 167 73 73 0 0.0 26.1 26.1 na na
*calcurated from "body weight (kg) * 0.4 * 80 "

“

Fig. 3. Improvement of skin rashes by Virchana. It-
chy eruptions became flat and not itchy. Left Pro and
Right Post.

Firmicutes (37.5+9.06%), Actinobacteria
(2.87+3.02%), Proteobacteria (9.63+4.38%),

Cyanobacteria (0.04£0.16%), Fusobacteria
(1.68+4.49%), Lentisphaerae (0.01+0.03%), and

Synergistetes (0.02+0.09%). Another phylum
was not detected above 0.1%. (Fig. 2).

Everybody possessed Firmicutes, Bacteroi-
detes, Actinobacteria, and Proteobacteria, but
others showed variation; Fusobacteria 33.3%,
Verrucomicrobia 46.7%. Cyanobacteria 6.7%,
Lentisphaerae, and Synergistetes 13.3% each,
Euryarchaeota 6.7%, and Tenericutes 13.3%. At
the discharge, Zenericutes increased to 40%,
but other phyla returned to the profile at the
admission.
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Fig. 4. Frequency of intestinal microbiota profile at
the admission

Microbiota profile showed difterent dietary
habits pattern, although there was no statisti-
cal significance (Table 3a-c). Vegetarians had
more Bacteroides, Firmicutes, and Actinobacteria
than omnivores, who had more Proteobacteria,
Fusobacteria, and Cyanobacteria.

Kind of staple foods was divided into pol-
ished white rice (5), white rice and barley (4),
white rice and brown rice (3), and genmai
(brown rice) (3). Genmai eaters showed high-
er Firmicutes and less Actinobacteria and Pro-
teiobacteria, but “white rice+barley” group also
showed the similar trend. Significant differ-
ence among groups was not present.
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Ayurveda Treatment (Virechana and Basti) and Changes of Intestinal Microbiota at Phyla and Species Level

When the groups were divided by oil con-
sumption, ghee users showed higher Fusobac-
terium and less Firmicutes and Actinobacteria

(Table 3c).

Table 3a. Intestinal microbiota by dietary habits at
baseline

vegetalian n=8 omnivor n=7 Total n=15

| mean sd mean sd | mean sd
Bacteroidetes 48.09 = 7.51 4492 = 10.61 46.61 = 8.90
Firmicutes 3859 £ 10.82 36.27 £ 7.19 37.51 ' £ 9.06
Actinobacteria SESUREE 3.58 239 £ 2.40 2.87 =N 3.02
Proteobacteria 8.67 = 4.09 10.73 £ 4.75 9.63 £ 4.38
Cyanobacteria 0.00 = 0.00 0.09 = 0.24 0.04 = 0.16
Fusobacteria 1.05 £ 2.40 2.40 £ 6.25 1.68 £ 4.49
Lentisphaerae 0.01 = 0.04 0.00 £ 0.01 0.01 £ 0.03
Synergistetes 0.04 = 0.12 0.00 = 0.00 0.02 £ 0.09

Table 3b. Intestinal microbiota by rice intake

rice

Baseline white n=5 white/barley n-4 |white/genmai n=3 |genmai n=3
mean sd | mean sd | mean sd mean sd |

Bacteroidetes 4875 + 12.66 | 4345 = 4.69 4853 + 4.05 4532 * 12.02
Firmicutes 3299 + 4.84 42.38 * 859 33.08 + 593 4298 * 14.47
Actinobacteria 434 £ 4.06 1.04 £122 429 '+ 297 147 |+ (121
Proteobacteria 9.57 = 3.70 8.07 = 4.46 1391 * 318 7.56 * 5.28
Fusobacteria 0.09 = 0.12 447 *8.09 0.00 = 0.00 230 * 398
Cyanobacteria 0.13 | £]0.29 0.01 = 0.01 0.00 = 0.00 0.00 = 0.00
Lentisphaerae 0.00 = 0.00 0.01 = 0.01 0.00 %= 0.00 0.04 = 0.06
Synergistetes 0.00 = 0.00 0.00 = 0.00 0.00 = 0.01 0.11 = 0.19

Table 3c. Intestinal microbiota by habitual intake of
ghee

Ghee n=6 Plant oil n=9

mean sd mean sd p |
Bacteroidetes 47.67 * 12.38 4590 * 6.43 0.76
Firmicutes 33.10 * 4.10 40.45 + 10.43 0.08
Actinobacteria 155 + 0.84 S(aN + 3.64 011
Proteobacteria 10.01 + 4.50 9.38 |+ 4.55 0.80
Cyanobacteria 0.00 = 0.01 0.07 |+|0.21 0.37
Fusobacteria 416 * 6.63 0.03 + 0.08 0.08
Lentisphaerae 0.00 £ 0.00 0.01 = 0.04
Synergistetes 0.00 £ 0.00 0.04 £0.11

Table 4. Changes of microbiota by Virechana and Basti

3.3 Changes of microbiota by Panchakarma

3.3.1 Changes by Virechana therapy

The order of top-six microbiota that occu-
pied 99.8 % of microbiota at the admission did
not change. These were Bacteroidetes (46.6%),
Firmicutes (37.5%), Proteobacteria (9.6%), Acti-
nobacteria (2.9%), Fusobacteria (1.7%) and Ver-
rucomicrobia (1.5%). By Verechana, Proteobac-
teria and Fusobacteria increased to 32.5% and
8.1%. Respectively. At the discharge time in
both Virechana and Basti treated groups, the
Unassigned bacillus occupied 40.8%, and the
Bacteria became 21.1%. These three occupied
93.8%. It was noteworthy that Verrucomucrobia
became zero.

‘Three weeks after the discharge, the com-
position of the profile returned to the previous
pattern. Verrucomicrobia returned to the 6th
position.

Treatment-group specific change of micro-
biota was shown in Table 4. The remarkable
changes of microbiota after the pretreatment
for Virchana were a decrease of the Firmicutes
and an increase of the Proteobacteria (p=0.012
and p=0.023, respectively). (Table 4)

'The top six bacteria occupied 99.8 % at the
admission. These were Bacteroidetes (46.6%),
Firmicutes (37.5%), Proteobacteria (9.6%), Ac-
tinobacteria (2.9%), Fusobacteria (1.7%) and
Verrucomicrobia (1.5%). By Virechana therapy,
almost all cases showed a median value of 50%
Bacteroides, and in one person, Proteobacteria
occupied 96.4%. Four out of 5 cases had Fu-
sobacteria, with 8.1% on average. It was note-
worthy that Verrucomucrobia became zero by
Virchana.

Treatment-group specific change of micro-
biota was shown in Table 4. The remarkable
changes of microbiota after the pretreatment

Admission Virchana Discharge : 3 W later

mean sd |median max imean sd p__ medianmax  imean sd 4 median max !mean sd o median max
Bacteroidetes 46.61 | £ 8.90 47.48) 59.48; 41.02 * 22.19 | 088 | 50.92 54.44{ 40.77 |+ 18.59 0324 48.72 60| 49.58 * 8.66 0233 46.57 69.49
Firmicutes 37.51 £ 9.06 37.11 5896{ 1805 = 12.14 | 0012 17.64 30.88] 31.95 * 8.62 0.137) 29.88 50.09} 32.69 = 10.14 0007 3131 5321
Proteobacteria 9.63 + 4.38 112 17.5{ 3249 £ 3578 0023 17.36| 96.42] 21.07 = 14.76 0022 17.66| 55.43] 1151 £ 8.50 0376 871 28.99
Actinobacteria 2.87 = 3.02 2.07, 10.07 0.24 = 0.36 0184 0.08 0.84 189 * 1.86 02211 133 5.99; 279 |% 5.06 0941 131 20.42
Fusobacteria 168 * 4.49 0/ 16.57 813 + 1119 | 0181 0.2 229 195 + 3.64 0.795| 0.02) 10.34; 237 * 5.87 0.512 0 20.97
Verrucomicrobia 149 * 5.09 0 19.86 0£0 0 0f 226 * 443 042, 0/ 13.33) 0.87 * 1.60 0.552 0 5.09
Cyanobacteria 0.04 +0.17 0 0.64 00 0 0{ 0.013 */0.049 0| 0.19{ 0.2 */0.33 0 099
Lentisphaerae 0.01 +0.03 0 0.11 00 0 0i 0.009| £/0.034 0 0.13; 0.009|£ 0.02 0 0.06
Synergistetes 0.02 | +/0.09 0 033] 0.014 % 0.031 0 0.07; 0.014 * 0.054 0/ 0.21; 0.003 £ 0.01 0 0.04
Tenericutes 0.11  +0.32 0 1.22 0£0 0 0j 0.049|£/0.129 0/ 0.47{ 0.059 £ 0.22 0 084
Bacteriap__TM7 0.01 | +/0.02 0 0.04{ 0.018 = |0.04 0 0.09{ 0.004 +/0.008 0/ 0.03f 0.003|£ 0.007 0 0.02
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for Virchana were a decrease of the Firmicutes
and an increase of the Proteobacteria (p=0.012
and p=0.023, respectively). (Table 4)

By Virechana therapy, almost all cases
showed a median value of 50% Bacteroides,
and in one person, Profeobacteria occupied
96.4%. Four out of 5 patients had Fusobacte-
ria, with 8.1% on average. It was noteworthy
that Verrucomucrobia became zero by Vircha-
na.

A decrease in Bacteroides and increased
Fusobacterium were also present. Firmic-
utes returned to 36% at the time of discharge
and three weeks later at home (p=0.022 and
p=0.007, respectively). Proteobacteria returned
to baseline level at a range of 4.4% to 8.7%.
Fusobacterium dropped at the discharge but in-
creased more than that of baseline three weeks
later.

3.3.2 Changes of microbiota by Basti and
other treatment

Basti treatment did not change the pre-
dominance of Bacteroides throughout treatment
(47-48%). The remarkable change of microbi-
ota by Basti and Svedana for one week was the
decrease of Firmicutes (p=0.09) and increase of
Proteobacteria (p=0.096).

Fusobacterium also increased but no statis-
tical significance. After the discharge, Prozeo-
bateria remained high, but Firmicutes returned
to 30% on average, ranging from 25% to 50%.
‘Three weeks later, the variety was increased
by Fusobacterium, Verrucomicrobia, Tenericutes,
and Lentisphaerae.

By milk porridge therapy, a slight decrease
of Bacteroides and Firmicutes was observed at
the discharge. No significant changes at the
phylum level occurred. Recovery of Bacteroides

Table 5. Changes of microbiota by Basti and other treatment

Treatment name Basti milkporridge control

mean sd median max mean sd median max mean sd median max
Baseline |Bacteroidetes 47.273 5.649 48.38 53.92| 40.500 9.871 40.5 47.48| 43.355 22.804 43.355 59.48
Firmicutes 36.017 5.94 33.29 47.56( 43.175 22.323| 43175 58.96| 32.380 7.835 32.38 37.92
Proteobacteria 9.790 3.736 11.47 13.78 10.910 9.32 10.91 17.5 12.430 1.739 12.43 13.66
|Actinobacteria | 3823 356  246] 1007| 4770 3818 477  7.47| 1785 0643 1785 224
Fusobacteria 2.586 6.185 0 16.57 0 0 0 0 0.100 0.141 0.1 0.2
Verrucomicrobia 0.261 0.412 0.07 1.02 0.360 0.339 0.36 0.6 893 14.043 9.93 19.86
Tenericutes 0.227 0.459 0 122 0 0 0 0 0 0 0 0
Bacteriap__TM7 0.011 0.015 0 0.03 0.025 0.021 0.025 0.04 0.015 0.021 0.015 0.03
Bacteria 0.006 0.015 0 0.04 0.010 0.014 0.01 0.02 0.005 0.007 0.005 0.01
Cyanobacteria 0.003 0.008 0 0.02 0 0 0 0 0 0 0 0
Lentisphaerae 0.003 0.008 0 0.02 0.055 0.078 0.055 0.11 0 0 0 0
Synergistetes 0 0 0 0 0.170 0.226 0.17 0.33 0 0 0 0
At discharge |Bacteroidetes3 48.420 8.802 49.92 60 35.690 11.78 35.69 44.02| 49.575 0.247 49.575 49.75
Firmicutes3 27.694 5.767 28.99 34.17 38.905 5.296/ 38.905 42.65 30.735 6.852 30.735 35.58
Proteobacteria3 18.127 6.425 17.66 31.24 13.900 11.625 139 22.12 7.245 5.282 7.245 10.98
|Actinobacterias (12831 1780  164) 599/ 00N3M35 2143 3435  4.95[00N0688| 0799 0585 115
Fusobacteria3 1.791 3.717 0 10.12 2.725 3.854 2.725 5.45 5.170 7.311 5.17 10.34
Verrucomicrobia3 1.560 4.022 0 10.68 4.810 355 481 1.32 6.665 9.426 6.665 1333
Tenericutes3 0.039 0.081 0 0.22 0.235 0.332 0.235 0.47 0 0 0 0
Bacteria3 0.003 0.008 0 0.02 0.130 0.099 0.13 0.2 0.010 0.014 0.01 0.02
Cyanobacteria3 0.027 0.072 0 0.19 0 0 0 0 0 0 0 0
Bacteriap__TM3 0.007 0.011 0 0.03 0 0 0 0 0.005 0.007 0.005 0.01
Lentisphaerae3 0 0 0 0 0.065 0.092 0.065 0.13 0 0 0 0
Synergistetes3 0 0 0 0 0.105 0.148 0.105 0.21 0 0 0 0
3 weeks later Bacteroidetes4 48.479 7.703 46.57 61.71| 42.330 0.113 42.33 42.41 60.475 12.749 60.475 69.49
Firmicutes4 30.453 11.014 27.04 53.21 37.845 11.519| 37.845 4599| 27.405 7.333| 27.405 32.59
Proteobacteriad 16.259 10.749 17.06 28.99 7.200 0.368 T2 7.46 7.745 3.118 7.745 9.95
1.599 1.76 5.08 13.152 11.12 20.42 0.198 i1 1.14
Fusobacteriad 1.837 4.11 0 11.08 0 0 0 0 0.805 1.138 0.805 1.61
Verrucomicrobiad 0.714 1.275 0 3.38 1.455 1.874 1.455 2.78 2.545 3.599 2.545 5.09
Cyanobacteriad 0.264 0.453 0 0.99 0 0 0 0 0 0 0 0
Tenericutes4 0.127 0.315 0 0.84 0 0 0 0 0 0 0 0]
Bacteriad 0.004 0.008 0 0.02 0 0 0 0 0 0 0 0
Lentisphaerae4 0.003 0.008 0 0.02 0.030 0.042 0.03 0.06 0.025 0.035 0.025 0.05]
Bacteriap__TM4 0.003 0.008 0 0.02 0 0 0 0 0 0 0 0
Spirochaetes4 0 0 0 0 0 0 0 0 0 0 0 0]
Synergistetes4 0 0 0 0 0.020 0.028 0.02 0.04 0 0 0 0
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Ayurveda Treatment (Virechana and Basti) and Changes of Intestinal Microbiota at Phyla and Species Level

to 42% was observed three weeks later. In this
group increase of Actinobacteria was noticeable,
but no statistical significance (p=0.2). In con-
trols, Bacteroides predominated but no other
remarkable change.

3.4 Correlation between the phyla

Correlation between the phyla at the ad-
mission showed that Firmicutes showed a neg-
ative correlation with Bacteroides and Verru-
comicrobia. Verrucomicrobia was not present in
Virchana group at all and half of Basti therapy
group. (Table 5)

At the time of Virechana, a strong correla-
tion was present between Profeobacteria and
Actinobacteria (CC 0.999, p=0.001), and Cy-
anobacteria and Proteobacteria (CC -0.980,
p=0.02).

At the time of discharge, Cyanobacteria
showed a positive association between Fir-
micutes (CC 0.574, p=0.025) and Proteobacte-
ria (CC 0.534, p=0.04) and a negative associ-
ation with Bacteroides (CC -0.608, p=0.016).
Firmicutes also showed a positive association
with Bacteria (CC 0.608, p=0.016), and with
Tenericutes (CC 0.647 p=0.009). The strong

association among Lentisphaerae with Bac-
teria (CC 0.904 p=0.000) and Zenericutes
(CC0.889 p=0.000) was observed in the cou-
ple who have been treated with the milk por-
ridge method.

'The upper right shows the association of
microbiota at the time of admission, and the
lower-left half is the relationship between the
microbiota at the entrance and three weeks af-
ter discharge.

Firmicutes, Lentisphaerae, Synergistetes, and
Bacteriap_TM7 all showed positive association
(CC0.569 to 0.898 p=0.027 to 0.000) with 7e-

nericutes.

3.5 Changes of variety of microbiota by
Panchakarma

At the genus-specimen level, changes of
microbiota profile corresponded well to the
changes of phylum level. Both Virchana and
Basti therapy caused increased y- Proteobacte-
ria (Enterobacteriaceae)(10-20%), Prevotalla co-
pri, and Lachnospiraceae (3- 5%). Akkermancia

Table 6. Correlation analysis between microbiota at baseline and three weeks later.

\ gy o . Actinobac Bacteroid Cyanobac Firmicute Fusobact Lentispha Proteobac Synergiste Bacteriap Tenericute Verrucomi
3 Ws later \ Admission |Bacteria i N t A .
teria etes teria s eria erae teria tes _TM7 s crobia
Bacteria P's CC 0.294 0.313 -0.044 -0.118 0.065 -0.151 0.355 -0.011 0.374 .663** -0.146 -0.082
probability 0.287 0.256 0.875 0.674 0.817 0.592 0.194 0.969 0.17 0.007 0.604 0.771
Actinobacteria P's CC 0.146 0.444 0.169 -0.182 -0.447 -0.142 -0.121 0.216 -0.061 0.164 -0.228 -0.132
probability 0.604 0.097 0.546 0.517 0.095 0.613 0.669 0.44 0.829 0.558 0.413 0.638
Bacteroidetes P's CC -0.197 -0.015 0.448 0.246 -.629* -0.082 -0.433 -0.017 -0.407 0.047 -0.162 -.630*
probability 0.483 0.957 0.094 0.376 0.012 0.773 0.107 0.952 0.132 0.869 0.564 0.012
Cyanobacteria P's CC -0.071 -0.122 0.207 -0.082 0.012 -0.075 -0.087 -0.255 -0.076 -0.205 -0.094 -0.082
probability 0.801 0.664 0.459 0.772 0.967 0.79 0.758 0.36 0.787 0.463 0.739 0.771
Firmicutes P's CC -0.092 -0.233 -0.503 0.199 .817** -0.109 .708** -0.443 .647** 0.081 0.315 0.025
probability 0.745 0.403 0.056 0.477 0 0.699 0.003 0.098 0.009 0.773 0.253 0.93
Fusobacteria P's CC <8l5* -0.199 -0.143 .649** -0.075 .734** -0.122 -0.444 -0.107 -0.274 -0.132 -0.064
probability 0 0.477 0.61 0.009 0.79 0.002 0.665 0.098 0.704 0.323 0.639 0.82
Lentisphaerae P's CC -0.116 -0.03 -0.292 0.009 0.463 -0.132 .700** -0.338 .983** 0.508 0.083 -0.062
probability 0.68 0.916 0.291 0.975 0.082 0.64 0.004 0.218 0 0.053 0.77 0.825
Proteobacteria  P'sCC -0.27 .538* 0.092 -0.293 -0.396 -0.435 -0.029 0.383 -0.321 0.116 0.017 0.236
probability 0.33 0.039 0.744 0.29 0.144 0.105 0.919 0.159 0.243 0.681 0.951 0.397
Synergistetes P's CC -0.102 -0.024 (k237 -0.108 0.361 -0.115 S -0.153 -0.041/.546* -0.094 -0.051
probability 0.718 0.934 0.396 0.702 0.186 0.682 0.002 0.587 0.884 0.035 0.739 0.857
Bacteriap__TM7 P'scC -0.017 -0.005 -0.037 -0.291 -0.187 -0.263 0.249 0.444 -0.012 -0.291 -0.142 -0.183
probability 0.952 0.985 0.897 0.294 0.504 0.343 0.372 0.097 0.965 0.292 0.613 0.514
Tenericutes P's CC -0.126 0.107 -0.37 B579* 0.468 -0.142 -0.156 -0.141 -0.091 .634* 0.284 -0.1
probability 0.656 0.704 0.174 0.024 0.078 0.613 0.579 0.617 0.747 0.011 0.305! 0.724
Verrucomicrobia P'sCC -0.044 -0.111 0.043 -0.073 -0.004 -0.099 .599* -0.047 -0.075 -0.116 -0.086 .771**
probability 0.875 0.695 0.878 0.796 0.99 0.725 0.018 0.869 0.791 0.68 0.761 0.001
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muciniphila increased at discharge in
the milk porriage and Basti group.
'The number of species more than
1.0% at baseline was 26, while it de-
creased to 18 during Virchana and 24
after Basti, then it became 22 at the
discharge, and increased to 27 after
three weeks. It may correspond to the
diversity of microbiota. (Table 7)
ASV number and Shannon’s in-
dex showed corresponding change.
One patient showed a marked pre-
dominance of Proteobacteria up to

96% during Virchana.

4 Discussion

Ayurveda is a system of medici-
ne with historical roots in the Indian
subcontinent!™. Globalized practi-
ces derived from Ayurveda traditions
are included in a type of alternative
medicine®?!. It is said that Ayurve-
da medicine does not have a scienti-
fic basis, so it is often deemed pseu-
doscientific or trans-science system.
Ayurvedic medicine’s central concept
is the theory that health exists when
there is a balance between the three
fundamental bodily bio-elements
(doshas) called Vata, Pitta, and Kapha.

Panchakarma therapy aims to
eliminate excessive Doshas from the
body to maintain the state of health
for a longer duration. Virechana ther-
apy is one of the Panchakarma thera-
pies wherein detoxication is done by
drugs and oil to exclude liposoluble
toxins. It specifically aims to elimi-
nate excessive Pifta Dosha from the
body. It is said to be beneficial for
detoxication in skin disorders, ab-
scesses, and liver disorders because
Pitta is considered to control metab-
olism. Rais!" conducted the study to
evaluate Virechana therapy’s effect on
serum electrolytes in 15 people and
ascertain the safety of therapeutic
purgation.
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Table 7. Microbiota profile by genus-species level z
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Ayurveda Treatment (Virechana and Basti) and Changes of Intestinal Microbiota at Phyla and Species Level

'The current study focused on the changes in
intestinal microbiota before and after the Pan-
chakarma, and the results were satisfactory to
show clinical improvement. Each participant
received Virechana, Basti, or milk porridge su-
dation therapy according to their condition. A
personalized plan has carefully scheduled the
right selection of oil, sweating, massage, and
laxatives or meditation and mindfulness. All
symptoms became lighter, especially with skin
eruptions. Participants who took part in the tri-
al also got mental settlement to develop a calm
mind. All 13 patients showed improvement of
skin rash, depression, and other symptoms.

'The diet in the present camp was the mod-
ified Japanese style. They preferred vegetarian
food basically, and brown rice eaters showed
healthy bowel movement in conjunction with
intestinal microbiotal??. Bodyweight loss
seemed to occur only by Virechana therapy, but
as the body fat increased in all, the non-fatty
mass had also decreased by Bas#i therapy.

4.1 Changes in Microbiota and clinical
manifestation

'The present participants showed dominancy
of Bacteroidetes than Firmicutes. Most Japanese
showed dominancy of Firmicutes®. It was re-
flected in their dietary habits, mostly vege-
tarian way. Vegetarians seemed to have more
Bacteroides, Firmicutes, and Actinobacteria than
omnivores who had more Profeobacteria, Fuso-
bacteria, and Cyanobacteria. Chandhar et al

123} analyzed 18 healthy people and found
different bacterial profiles by Prakriti (consti-
tution of a person), by Vata, Pitta, and kap-
pa. In this series, Bacteroides, Desulfovibrio,
slackia, and succinivibrio were common.

Kind of staple foods were five polished white
rice, four white rice and barley, three mixtures
of white rice and brown rice, and three genmai
(brown rice). Genmai eaters showed fewer Ac-
tinobacteria and Proteobacteria, but the “white
rice+barley” group also showed a similar trend.
Significant difference among groups was not
present because of the small number of cases.
When the groups were divided by oil consump-
tion, ghee users showed higher Fusobacterium
and less Firmicutes and Actinobacteria.

V.107/N° 2

Panchakarma observed the remarkable
changes of the microbiota. After the pre-
treatment for Virechana therapy, a decrease of
Firmicutes and increase of Proteobacteria were
noticed. Bacteroides predominated between 47-
48% throughout the treatment.

The change of microbiota by Basti and
Swedana for one week was also the decrease of
Firmicutes and increase of Proteobacteria. Af-
ter the discharge, Firmicutes returned to 30%
on average, ranging from 25% to 50%. Proteo-
bacteria returned to baseline level at a range of
4.4% to 8.7% three weeks later. Fusobacterium
also increased but no statistical significance.
Three weeks after discharge, the variety was
increased by Fusobacterium, Verrucomicrobia,
Tenericutes, and Lentisphaerae.

Watanabe et al.l'” reported microbiota of
109 healthy people and noted that standard
bacterial profiles at the phylum level were
44.3+9.9% Firmicutes, 20.7+8.8% Bacteroides,
8.3+6.3% Actinobacteria, 1.7+2.7% Proteobacte-
ria, and 1.2+4.2% (max 39.4%) Verrucobacteria.

Their series’s dietary habit was mostly brown
rice eaters, so they showed a certain charac-
teristic profile. At the genus level, 12.7% Bac-
teroides, 8.3% Blautia, 7.9% Faecalibacterium,
6.3%Bifidobacterium, 5.3%Prevotella, 4.9% Eu-
bacterium, 3.8% Ruminococcus, 2.6% Fusicateni-
bacter, 1.9%Collinsella, 2.4% Streptococcus, 2.1%
Subdoligranulum, 1.7% Anaerostipes, 1.2% Ak-
kermansia and 1.7% Roseburia occupied more
than 1%. The difference between the brown
rice and white rice eaters by microbiota profile
was high butyrate-producing bacteria and low
fusobacterium.

The distribution of butyrate-producing
bacteria among Firmicutes phylum seemed to
be uneven®!. Butyrate was not only produced
from dietary fiber but lactate. Barley dietary

fiber may have a similar effect on microbi-
ota because white rice+Barley showed a similar
profile with genmai.

'The subjective feelings of well having com-
plex determinants and butyrate-producing
bacteria could be added among them?. We
have identified a possible correlation between
a high personal sense of health and the pres-
ence of butyric acid-producing bacteria in the
gut. Besides, increased Enferobacteriaceae in
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y-Proteobacteria may produce B—hydroxybutyr—
ate, which yield happy feeling in the brain is a

common phenomenon in fasting?*?7).

A weakness of the present study. This was
a pre and post therapy study on the relationship
between Ayurveda Panchakarma and intestinal
microbiota changes. Ayurveda therapy is based
upon the tailor-made approach, so it does not fit
the ordinary RCT. Accumulation of cases would
make new evidence of patient-centered-therapy
or narrative medicine. Pre and post-tests would
be useful on such occasions?®!. Four significant
phyla, Firmicutes, Bacteroidetes, Proteobacteria,
and Actinobacteria, were present in all, but other
phyla were less current, so the statistical power
was insufficient. Decreased Firmicutes and in-
creased Proteobacteria, and loss of Verrucomicro-
bia were commonly present in all participants,
but these changes were usually considered to be
worse for health, so more accumulation of clin-
ical cases and long observation is necessary®.
Changes in bacterial profile would occur by re-
peated irrigation, which changed the enteroen-
vironment and many metabolic changes. Labo-
ratory tests were not

done at this time, so we could not measure
the concentration of short-chain fatty acids and
[3— hydroxybutyrate, which has a mental effect.
A more large number of cases and integrated
studies should be done in the future.
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RESUMEN
Introduccién: Se han analizado terapias ayurvédicas y practicas médicas para un grupo de
pacientes en Japon. La caracteristica del tratamiento ayurvédico es una desintoxicacién con
una gran cantidad de tratamiento con aceite mediante un masaje con aceite en la superficie del
cuerpo y una terapia de purificacién con ghee o aceite de hierbas especialmente preparado. Los
cambios de la microbiota intestinal durante estos tratamientos no han sido bien estudiados. Mé-
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todo: Los participantes fueron reclutados de la Clinica Hatai Ayurveda en Tokio. La terapia de
Virechana, una terapia de purificacién o la terapia de Basti (decoccién y enema de aceite) se llevo
a cabo en 13 pacientes con diversas manifestaciones. Todos los participantes proporcionaron
el detalle de su estilo de vida, habitos dietéticos, enfermedades pasadas y presentes mediante
el cuestionario, y se registré la condicién precisa durante la admisién al final del campamento.
Se tomaron muestras fecales a la entrada, durante el tratamiento, al alta y tres semanas después
para analizar la microbiota intestinal por el gen seqyebcubg 16stRNA. Resultados: el peso cor-
poral disminuyé aproximadamente un 5% con la terapia de Virechana, mientras que no ocurrié
con Basti, pero la grasa corporal aument6 un 4% (2,2 kg) en promedio en ambos grupos. Varias
manifestaciones clinicas de los participantes mejoraron, especialmente en una erupcion cutd-
nea y un cambio atépico. El paciente deprimido también remitié mejoras en sus ganas de vivir.
En su mayoria son vegetarianos y tenfan mas Bacteroides (48.09 = 7.51%), Firmicutes (38.27
+ 10.82%) y Actinobacteria (3.30 + 3.58%) que los omnivoros que tenfan mas Proteobacteria
(10.73 = 4.75%), Fusobacteria (2.40 = 6.25%) y cianobacterias (0,09 + 0,24%). Cuando los gru-
pos se dividieron por el consumo de aceite, los usuarios de ghee mostraron mis Fusobacterium
y menos Firmicutes y Actinobacteria. La terapia con Virechana provocé cambios notables en
la microbiota después del pretratamiento, como la disminucién de Firmicutes y el aumento
de Proteobacterias. A nivel género-especie, destacan el aumento de Enterobacteriaceae y la
pérdida de Akkermansia municiphila. Niruha Basti y Matra Basti disminuyeron Firmicutes y
aumentaron Proteobacteria (p = 0.096). Fusobacterium también aumentd. Después del alta, la
Proteobateria se mantuvo alta, pero Firmicutes regresé al 30% en promedio, oscilando entre
el 25% y el 50%. Tres semanas después, la variedad aumenté con Fusobacterium, Verrucomi-
crobia, Tenericutes y Lentisphaerae. La variedad de especies también aumenté tres semanas
después. Conclusién: Varias quejas de los participantes mejoraron por el tratamiento ayurvé-
dico con una gran cantidad de tratamiento de aceite por masaje de aceite de superficie corporal
y terapia de purga. Caus6 cambios en la microbiota intestinal y los metabolitos bacterianos
pueden afectar las lesiones cutineas y la salud mental como la sensacién depresiva.
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ABSTRACT

Severe acute respiratory syndrome corona virus 2 (SARS-CoV-2 virus) disease had first appeared in
December 2019 in Wuhan, China and has been spreading quickly throughout the world since then.
Since then, the outbreak of this severe viral disease has become a global threat to humanity. An early
diagnosis and isolation are the most significant measures required to prevent its spread. Recent anec-
dotal evidence has suggested oral manifestations with or, without olfactory and gustatory impairment
in association with corona virus disease (COVID-19). Angiotensin converting enzyme-2 (ACE-2) is
expressed in oral mucosa in large amounts and can, thus, contribute in the early manifestations of this
deadly viral disease. The oral manifestations of corona virus disease can occur in the form of irregular
ulcerative lesions in relation to different parts of the oral cavity and particularly, in relation to the atta-
ched mucosa in the hard palate region as well as inflammation and subsequent, atrophy of the various
tongue papilla. The associated olfactory and gustatory dysfunction can, also, lead to partial and/or,
even a complete loss of the ability to smell and taste in the early stages of the disease onset. Evidence
has, also, suggested the presence of SARS-CoV-2 nucleic acid in human saliva making it the carrier
of the infectious viral disease as well as aiding in its diagnosis. We have systemically searched medical
database for the same and have reviewed all the literature available up to 29 of June 2020.

Key words: Oral manifestations, olfaction, gustatory dysfunction, severe acute respiratory syndrome

corona virus 2 (SARS-CoV-2 virus) disease, corona virus disease (COVID-19)

INTRODUCTION

Severe acute respiratory syndrome corona virus
2 (SARS-CoV-2 virus) is responsible for causing
corona virus disease (COVID-19). Since its out-
break, this deadly, infectious disease has become a
serious global threat infecting 1,00,55,037 people
worldwide while 4,99,892 deaths have been repor-
ted till date. In India alone, 16,095 deaths with
5,28,859 people infected have been reported till
date.! SARS-CoV-2 has its roots from Nidovirus
family and shares 96.2% genetic similarities with
the corona virus found in bats, thus, hypothesi-
zed to be possessing a possible zoonotic origin.*?
It is, also, postulated that bat corona virus might

have undergone Homologous Recombination
with some intermediate host and has developed
the ability to infect humans. The virus mainly
spreads via droplets from an infected patient, but
can, also, spread through direct contact and oro-
faecal route.* Viral genome studies of 103 samples
suggest that around 30% of them were infected
with S-type while the rest, with L-type subtypes
of SARS-CoV-2 virus.* The possible binding of
the virus spike protein (a surface glycoprotein) to
the angiotensin-converting enzyme-2 (ACE-2)
expressed in the host cells is considered to be the
major factor in the pathogenesis of the viral disea-
se.’ This is the reason as to why the respiratory ma-
nifestations are reported commonly amongst the
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infected hosts as Type 2 pneumocytes present
in the lungs express the said enzyme in large
amounts while the infected patients develop
pneumonia-like symptoms including shortness
of breath, dry cough followed by high fever and
in later stages, acute respiratory distress syn-
drome (ARDS) with numerous other secon-
dary complications as multiple organ failure.
In addition, upper respiratory manifestations
including nasal congestion and sore throat
are commonly observed in patients exhibiting
mild disease.® Since the virus accesses host cells
via the enzyme angiotensin-converting enzy-
me-2 (ACE-2), there has been evidence that
the superficial stratified epithelial cells of the
oesophagus, absorptive enterocytes from the
ileum and colon, cholangiocytes, myocardial
cells, proximal tubular cells from the kidneys
and urothelial cells from the bladder, also, act
as important areas where an active infection
can be seen since they all express high amounts
enzyme ACE-2.7 The analysis of public bulk-
seq RNA datasets suggest that the mucosa of
oral cavity, also, expresses the same enzyme
ACE2 found in higher concentrations in the
tongue than other oral sites as compared to the
gingival tissues and cells of the buccal muco-
sa and can, thus, lead to active manifestations
of this deadly viral disease in the early stages
of infection.” Therefore, there might be a high
probability or, possibility that oral mucosa
as well and organs excluding lungs are, also,
at risk for secondary sites of infection in the
pathogenesis of the disease process. In a mice
model, this has been further emphasized based
on the observation that SARS-CoV-2 virus
can enter via olfactory bulbs, as well.* Some of
the published literature reports the cutaneous
and systematic manifestations of COVID-19
disease in detail, there is a paucity of data,
though, in relation to the oral manifestations of
this infectious disease with oral mucosa being a
possible source of infection acting as a reservoir
for the virus in clinically occult cases. Fewer
studies, though, on limited available evidence
have reported oral signs and symptoms and ol-
factory and gustatory dysfunction in the early
stages of the disease process prior to the ac-
tual symptoms or, even, in asymptomatic cases.
Few reports have, also, indicated that oral signs

and symptoms can be independent of olfactory
and gustatory dysfunction and vice versa or, can
manifest simultaneously. The present review is
based on a systematic search of the available
medical database on similar lines until 29" of

the June, 2020.

MATERIALS AND METHODS

'The present review was based on a systematic
search of PubMed, Google Scholar and El-
sevier data base up till 29" of the June, 2020
with key words oral manifestations*/signs*/
symptoms of and olfactory and gustatory dys-
function in COVID-19 disease. Quick rea-
dings of abstract were conducted and articles of
significant importance were kept for review. In
addition, we, also, accessed and retrieved the
cross references which seemed to be clinically
relevant. Articles written exclusively in Chine-
se were excluded while all the original articles,
letters to the editor, case reports and reviews in
English literature were included for the review.

DISCUSSION

SARS-CoV-2 virus is a positive single strained
ribonucleic acid wrapped in a nucleoprotein
(N). The viral envelop (E) surrounds this heli-
cal nucleocapsid while the matrix protein (M)
is embedded in the viral envelope. Spike (S)
protein is responsible for attaching, fusing and
infecting particular host cells and this forms
the pathogenesis of this highly contagious di-
sease process. Several of beta corona viruses,
also, possess hemagglutinin esterase protein.’
RNA genomes code for 4 structural protein (E,
N, S, M) and one for viral replication/trans-
cription (RNA dependent RNA polymerase,
RdRp).” The virus S glycoprotein attaches to
the enzyme angiotensin-converting enzyme-2
(ACE-2) expressed in the various host cell
types including various organs such as lungs,
kidney, heart, gastrointestinal tract and oral
mucosa, this facilitates the entry of virus into
the host body.” The entry and binding processes
are, then, followed by fusion of the viral mem-
brane and host cell membrane.!! After fusion
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occurs, the Type 2 transmembrane serine pro-
tease (TIMIPRSS2) that is present on the surfa-
ce of the host cell membrane clears the enzy-
me ACE2 and activates the receptor-attached
spike-like, S protein.? Once entered in cell, the
viral genome (mRNA) is ready for translation
and uses the RNA dependent RNA polyme-
rase for its synthesis.'? Since, the oral mucosa
could, also, express enzyme ACE2, chances
of oral manifestations, alternation in ability to
taste and smell cannot be denied.’

In a letter editor, it has been stated that
SARS-CoV-2 RNA can be detected in the
saliva of the infected host before lung lesions
appear.”® Vinayachandran and Balasubrama-
nian’, also, reported possible oral symptoms
including hypogeusia, xerostomia and chemo-
sensory alterations in the infected hosts. Pre-
viously, an experiment in Rhesus Macaques
has, also, demonstrated that the initial target
of SARS virus is the epithelial lining of the sa-
livary glands.” Mucosal involvement includes
viral exanthems composed of diffuse erythema,
petechiae and pustule formations.' Lechien et
al", in their study, also, observed the prevalen-
ce of olfactory and gustatory dysfunction to be
24.2% in patients presenting with mild CO-
VID-19 disease. Evidence has, also, suggested
that 95.8% of the infected hosts of COVID-19
disease present with the symptom of anosmia.
In addition to anosmia, the other common
manifestations of COVID-19 disease include
ageusia as well as dysgeusia which, too, have
been reported frequently. The possible expla-
nation behind anosmia seen as a manifestation
of COVID-19 disease could be due to viral
involvement in central nervous system (CNS)
causing damage to nasal ducts as well as the
local tissues effecting olfaction, the exact phe-
nomenon behind this, though, remain unclear.

Another possibility behind the olfactory and
gustatory dysfunction seen as manifestations of
COVID-19 disease is due to the SARS-CoV-2
virus entering via the olfactory nerve or, peri-
pheral trigeminal nerve carrying the infection
to the CNS, thus, potentially damaging the tri-
geminal nerve into the CNS, thereby, causing
dysosmia and dysgeusia. Existing literature, al-
so, suggests that Epstein-Barr virus and some
of the corona viruses may cause smell and taste
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diseases. In addition, upper respiratory tract
infections due to the virus can induce a perma-
nent disorder leading to a partial or, complete
loss of the olfactory senses. Fewer studies have,
also, suggested that post-infections, anosmia
can be stabilised.®81

'The oral manifestations have already been
seen as an indicator of several systemic disea-
ses. Oral cavity may exhibit manifestations in
the form of oral ulcerations, gingival bleeding,
glossitis, oral pain or, halitosis. Viral infections
usually manifest either as superficial and deep
oral ulcerations or, vesicle formations in re-
lation to the various parts of the oral mucosa
depending upon the severity of the infection
and area of invlolvement.?*??In a case series
published by Martin Carreras-Presas et al®,
out of 3 patients including 2 suspects and one
confirmed case of SARS-CoV-2 infection, case
1 presented with multiple orange-colored ul-
cers with an erythematous halo and symmetric
distribution on the right hard palate of the pa-
tient, case 2 presented with multiple pinpoint
yellowish ulcers with an erythematous halo on
the left hard palate of the patient while case
3 reported that the lesions were more pruri-
tic than painful. The said patient presented
with 3 vesicles on the inner lip mucosa with
the vesicular lesion located closer to the right
commissure being intact and tense suggest oral
vesiculo-bullous lesions to be one of the mar-
ked features in SARS-CoV-2 infection.

On elicitation of the case history, the first
patient was a 56 years old, healthy male patient
and he had, also, reported pain, dysgeusia and
enlargement of lymph nodes before the onset of
intra-oral lesions. The 2™ patient among these
three was 58 years old, male with a positive his-
tory of diabetes mellitus (DM) with hyperten-
sion (HT). He, also, reported the oral lesions to
be painful. Interestingly, in last case of confir-
med COVID-19 infection, initially, the female
patient, a sufferer of co-morbidities in the form
of obesity with H'T, she had reported pain on
tongue while cutaneous manifestations were,
also, observed followed by vesicles in her inner
lip mucosa as well as desquamative gingivitis.
In the 3" patient, co-morbidities were consi-
dered to have triggered ulcerative/herpetic-like
lesions in relation to the hard plate. Not to for-
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get, all the said three patients were in a period
of lock down that might have contributed to a
psychological breakdown, too, with stress and
anxiety arising due to the recent pandemic lea-
ding to such characteristic oral manifestations.
Furthermore, in the last case of confirmed
COVID-19 infection, lesions appeared a week
post discharge, thereby, making the clinicians
conclude that oral manifestations associated
with SARS-CoV-2 might have nothing to do
with the active SARS-CoV-2 infection per se.
(Table 1)

In another case reported by Ciccarese et a
where a 19 years old female was a confirmed
case of SARS-CoV-2 infection, the patient re-
ported cutaneous and oral manifestations in-
cluding hyposmia and oro-pharyngeal lesions
on the 7" day of onset of symptoms. The cha-
racteristic findings in the said patient included
a sudden onset of anosmia with asymptomatic
cutaneous and oro-pharyngeal lesions which
later evolved into frank oral erosions and ulce-
rative lesions with encrustations on the inner
surface of the lips, palatal and gingival tissues
and petechiae. (Table 1) Interestingly, Soares
et al® reported not only the oral clinical mani-
festations in a confirmed SARS-CoV-2 patient
with a known history of DM and HT but, also,
stated the histopathology of oral lesions in a
42 years old male patient. The said patient had
reported painful ulceration in the buccal mu-
cosa while further examination revealed that
besides the ulcerated lesions, multiple reddish
macules of different sizes were scattered along
the hard palate, tongue and lips. (Table 1)

In a similar case study of another 51 years
old male patient published by Cebeci Kahra-
man and Cagkurlu'® who was, also, a confir-
med SARS-CoV-2 patient, the patient presen-
ted oral symptoms on the 10* day after onset
of symptoms when the sore throat symptoms
worsened 10 days after the onset of symptoms.
Also, in the same patient, oral examination
revealed a large erythematous surface in the
oropharynx and on the hard palate while few
petechiae in the midline and numerous pustu-
lar exanthems near the soft palate which were
more prominent on the left side and ranged
from 1-3 mm in diameter. (Table 1) Another
interesting finding in the said patient was that

124

the patient had reported altered olfactory and
gustatory functions before the onset of frank
oral and oro-pharyngeal lesions. (Table 1) An-
sari et al?®, in his literature review of two con-
firmed SARS-CoV-2 patients including a 56
years old female and 75 years old male patients,
also, described ulcers on hard palate while ul-
cers with an erythematous background on the
anterior aspect of dorsal surface of tongue on
5% and 7* day of onset of active SARS-CoV-2
infection. A histo-pathological examination,
also, confirmed the findings observed clinically
in the said patients. (Table 1)

In a Brazilian case reported by Amorim
Dos Santos et al*’ of a 67 years old Caucasian
male patient with a known history of coronary
artery disease (CAD), autosomal polycystic
kidney disease, systemic hypertension and kid-
ney transplant, the patient was on immunosup-
pressants and pharmacological prophylaxis for
venous pulmonary thrombo-embolism, the pa-
tient presented with a persistent white plaque
on the dorsal aspect of tongue with multiple
pinpoint yellowish ulcers on the dorsal surfa-
ce of tongue resembling ulcers seen in the late
stage of recurrent intra-oral herpes. A nodule
was, also, observed in the lower lip suggesting
a reactive fibroma measuring approximately 1
cm in its largest diameter. The said authors,
though, failed to mention regarding the onset
of the said manifestations as there was a high
probability of the lesions being reactive in na-
ture to the drugs taken rather than being asso-
ciated with the active SARS-CoV-2 infection
per se. (Table 1) In another case reported by
Chaux-Bodard et al*, painful inflammation
of tongue papilla followed by erythematous
macules which further evolved into irregular
ulcers were observed in a 45 years old female
patient confirmed as SARS-CoV-2 infected on
the 4 day of onset of the infection. (Table 1)
(For full information on oral manifestations of
SARS-CoV-2 infection, see Table 1)

Likewise, both olfactory and gustatory dys-
function have been considered to be one of the
recently reported symptoms seen in increasing
numbers in patients infected with SARS-
CoV-2virus. Inarecent report by Gane etal®, it
was mentioned that a 48 years old male patient
experienced sudden onset anosmia without
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Table 1: Oral manifestations of SARS-CoV-2 infection

questionnaire
participants.
No. of males and
females being 52
and 55 respectively.

o
15
°
- . Sample size & Days of onset of
< F|rsthuthor/ Diagnostic status Past History oral and related Oral manifestations
< RERISTe of SARS-CoV-2 symptoms
E Martin Total 3 patients; Case 1: Healthy; -- Case 1: Multiple orange-colored ulcers with an erythematous halo
o Carreras- 2 of them were Case 2: Diabetic with and symmetric distribution on the right hard palate of the patient;
by Presasetal® | suspectswhileone | hypertension; Case 2: Multiple pinpoint yellowish ulcers with an erythematous halo
a confirmed SARS- | Case 3: Obese with on the left hard palate of the patient;
o CoV-2 patient. hypertension. Case 3: The patient reported that the lesions were more pruritic
o= than painful. The patient presented with 3 vesicles on the inner
o lip mucosa with the vesicular lesion located closer to the right
3 commissure intact and tense.
= Ciccarese One confirmed None. 2 days before Sudden onset of anosmia, asymptomatic cutaneous and oro-
b etal* SARS-CoV-2 patient. being admitted | pharyngeal lesions.
o in hospital. Oral findings included oral erosions and ulcerative lesions with
o encrustations on the inner surface of the lips, palatal and gingival
- tissues and petechiae.
- Soares etal®® | One confirmed Diabetes with -- Painful ulceration in the buccal mucosa.
s SARS-CoV-2 patient. | hypertension. Oral examination revealed that besides the ulcerated lesions,
= multiple reddish macules of different sizes were scattered along the
p hard palate, tongue and lips.
2 Cebeci One confirmed None. 10" day of onset. | Sore throat symptoms worsened 10 days after the onset of
2 Kahraman and | SARS-CoV-2 patient. symptoms.
e Cakurlu'® Oral examination revealed a large erythematous surface in the
> oropharynx and on the hard palate, few petechiae in the midline and
2 numerous pustular exanthems near the soft palate which were more
© prominent on the left side and ranged from 1-3 mm in diameter.
2 Ansari et al*® Two confirmed None. 5t day of onset. Ulcers on hard palate.
@ SARS-CoV-2
= patients. 7" day of onset. | Ulcers with an erythematous background on the anterior aspect of
® dorsal surface of tongue.
> Amorim Dos One confirmed Coronary artery - A persistent white plaque on the dorsal aspect of tongue.
2 Santos et al”’” | SARS-CoV-2 patient. disease (CAD); Other oral findings included multiple pinpoint yellowish ulcers on
e Autosomal polycystic the dorsal surface of tongue resembling ulcers seen in the late stage
A kidney disease; of recurrent intra-oral herpes.
© Systemic hypertension; A nodule located in the lower lip measuring approximately 1 cm in its
T Kidney transplant; largest diameter.
© On
@ immunosuppressants
o and pharmacological
e prophylaxis for venous
S pulmonary thrombo-
° embolism).
b Chaux-Bodard | One confirmed None. 4% day of onset. | Painful inflammation of tongue papilla followed by erythematous
= etal® SARS-CoV-2 patient. macules which further evolved into irregular ulcers.
f Jimenez- | 21 confirmed SARS- None. Case 1: 12" day; Types of viral exanthems observed:
© Cauhe et al*s |  CoV-2 patients. Case 2: 2" day; Case 1: Macules;
) Evidence of skin Case 3: 19" day; Case 2: Petechiae;
rashes. Case 4: 24" day; Case 3: Macules with petechiae;
Out of these, 6 Case 5: 2" day; Case 4: Macules with petechiae;
developed viral and Case 5: Petechiae; and
exanthems. Case 6: 19" day Case 6: Macules with petechiae.
Data of six patients of onset.
with oral cavity
rashes.
Age range 40-69
years.
Chen et al*® Total of 108 None. - Oral manifestations with their respective % of involvement in
validated patients:

Amblygeustia: 51 (47.2%);
Dry mouth: 50 (46.3%);
Dryness and inflammation of mouth: 12 (11.1%); and
Enlargement of lymph nodes in the submandibular region: 1 (0.9%).
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significant co-morbidities when only two days
later, he was diagnosed SARS-CoV-2 positive.
In another recent meta-analysis of valid ques-
tionnaire study by Chen et al*’including a total
of 108 participants with 52 males and 55 fe-
males, 47.2% of the participants reported am-
blygeustia while 46.3% reported xerostomia,
11.1% of the patients reported inflammation of
mouth and enlargement of lymph nodes in the
submandibular region was reported in 0.9% of
the patients. (Table 1) In a similarly analysis by
Abalo-Lojo et al*’ of 131 SARS-CoV-2 active
patients, 55% reported both olfactory and gus-
tatory dysfunction while 3.8% only olfactory
and 1.5% only gustatory dysfunction. Also,
39.7% of the patients reported none of above
symptoms while the other common COVID-
19-associated symptoms included dry cough,
asthenia, myalgia, headache, diarrhoea, fever
(>38°c), anorexia, dyspnea, tightness in the
chest, nausea, abdominal pain and vomiting.
Another notable finding in the said study was
that 13.9% of the cases had developed symp-
toms on day one, 70.9% on day 3 while the
remaining 15.2% after day 4 of the onset of
infection. In the same study, 13 patients we-
re found positive for the oro-pharyngeal swab
nucleic acid detection while 4 of them were,
also, tested positive for pure salivary gland se-
cretion (i.e. saliva) highlighting the role oro-
pharyngeal secretions and saliva might have in
an early detection as well as being a potential
source of infection transmission in confirmed
SARS-CoV-2 infection. (Table 2)

A validated controlled trial conducted in
the University of Pennsylvania on 60 confir-
med SARS-CoV-2 infected patients by Moein
et al*?, 98% of the patients reported olfactory
dysfunction including 58%, complete anosmia,
33%, severe microsmia, 27%, moderate micros-
mia while 8% of the patients reported mild mi-
crosmia. Furthermore, 23% of the positive pa-
tients reported gustatory dysfunction as an early
symptom of SARS-CoV-2 infection. (Table 2)
In another larger-scale research from Europe by
Lechien et al' on 417 confirmed SARS-CoV-2
infected patients, 85.6% and 88.0% of patients
reported olfactory and gustatory dysfunction
respectively. Furthermore, olfactory dysfunction
appeared before other symptoms in 11.8% of the

cases while females were found to be affected
more as compared to males for olfactory and
gustatory dysfunction. Also, phantosmia and
parosmia were reported in 12.6% and 32.4% of
the patients respectively while among the pa-
tients who did not complain of nasal stuffiness
and rhinorrhoea, the rates of anosmia and hy-
posmia reported were found to be 66.2% and
13.5% respectively. (Table 2)

Interestingly, in a web based questionnaire
study on 140 quarantined patients, 38.3% and
32.8% of the patients reported impaired sense
of smell and taste respectively as their initial
symptoms while a total of 25.8% of the patients
stated olfactory and gustatory dysfunction in
the absence of any other symptoms. Moreover,
more than 50% of the patients, also, reported
xerostomia and dysgeusia both as the promi-
nent oral manifestations of SARS-CoV-2 in-
fection. In addition to the above mentioned
findings, 22 patients, also, reported paresthesia
in relation to the tongue while 9 patients repor-
ted of having plaque-like changes in tongue.
Furthermore, 10 patients had, also, reported
swelling in the oral cavity with 4 patients ha-
ving palatal swelling, the other 4 patients ha-
ving swelling in relation to the tongue and 2
of them having swelling in relation to the gin-
gival tissues.*® The findings of xerostomia and
dysgeusia in confirmed cases of SARS-CoV-2
infection can be explained by the fact that ol-
factory and gustatory senses are necessary for
stimulation of saliva secretion. Thus, any grade
of olfactory and gustatory dysfunction leads to
impairment of neurological stimulation that
might have led to xerostomia and secondary,
dysgeusia in the affected patients.>*

Melley et al’®, also, in their report of a 59
years old female patient, suggested hypogeusia
and hyposmia as the early symptoms of infec-
tion in the patient with hyposmia later tur-
ning-out to complete anosmia with the passage
of time. Similarly, in a literature of European
Journal of Case Reports in Internal Medici-
ne, two aged patients including an 85 years old
male and 80 years old female patient, reported
a history of sudden anosmia and fatigue in the
asymptomatic stage of infection with a conco-
mitant history of ageusia actually preceding
complete anosmia in the patients.’” A letter to
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Oral Manifestations and Olfactory and Gustatory Dysfunction

Table 2: Olfactory and gustatory dysfunction in SARS-CoV-2 infection

Olfactory and gustatory dysfunction.

Mild to moderate.

Females were more affected as compared
to males for olfactory and gustatory
dysfunction.

First Author/ Patlsnt s Me?; Age/ AE):jpghers CO_. Clinical outcomes/Early onset of COVID-19-associated other
Reference Geit D'Stn. A olfactory dysfunction (before other symptoms
Sample size of COVID-19 Y
symptoms or, hospitalization
Abalo-Lojo | Mean age 50+4 years; | Not mentioned. 55% reported both olfactory and gustatory | Dry cough, asthenia,
etal’! Males 42.6%; dysfunction; myalgia,
Females 57.4%. Not mentioned. 3.8% only olfactory dysfunction; headache,
Sample size: 131 1.5% only gustatory dysfunction; diarrhoea,
39.7% reported none of above. odynophagia,
fever (>38°c),
On day one, 13.9% cases reported with anorexia,
symptoms, on day 3, 70.9% while the dyspnea,
remaining 15.2% after day 4. expectoration,
chest tightness,
dizziness,
nausea,
abdominal pain,
vomiting and conjunctivitis.
Moein etal*> | Mean age 46.55+12.17 | Diabetes with 98% reported olfactory dysfunction Fever (n=46, 77%),
years; hypertension. including 58% complete anosmia, cough (n=35, 58%),
Males 66.7%; 330/ severe microsmia, 27% moderate shortness of breath (n= 31, 520),
Females 33.3%. Mild to severe. microsmia while 8% mild microsmia; headache (n=22, 37%),
Sample size: 60 2300 reported gustatory dysfunction. myalgia (n =5, 8%),
increased sweating (n =2, 3%),
chills (n=2, 3%),
anorexia (n =2, 3%),
stomach-ache (n=1, 2%) and
tinnitus (n=1, 2%).
Lechien et Mean age 36.9+11.4 Allergic rhinitis 85.6% and 88.0% of patients reported Cough,
al” years; (20%), asthma, olfactory and gustatory dysfunction myalgia,
Males 37%; hypertension, respectively. loss of appetite,
Females 63%. hypothyroidism. Olfactory dysfunction appeared before diarrhoea,
Sample size: 417 other symptoms in 11.8% of cases. fever,

headache and asthenia.

Klopfenstein
etal®

Mean age 47+16 years;
Males 330%;

Females 67%.

Sample size: 114

Hypertension,
cardiovascular
disease, asthma.

Not mentioned.

47% reported olfactory dysfunction
(anosmia) while 85% reported dysgeusia.

Fatigue (93%, n=50),
cough (87%, n=47),
headache (82%, n=44),
fever (74%, n=40),
myalgia (74%, n=40),
arthralgia (72%, n=39) and
diarrhoea (52%, n=28).

919 gustatory dysfunction as early onset
disease symptoms.

Beltran- Mean age 61.6+17.4 - 31.65% reported olfactory dysfunction Not mentioned.
Corbellini years; including 45.7% complete anosmia, 29%
etal" Males 60.8%; hyposmia and 6.5% dysosmia among
Females 39.2%. 31 COVID-19 patients with olfactory and
Sample size: 79 gustatory dysfunction;
35.44% reported gustatory dysfunction
including 45.2% complete ageusia, 22.6%
hypogeusia and 25.8% dysgeusia among
31 COVID-19 patients with olfactory and
gustatory dysfunction.
Early onset disease was seen in 35.5% of
the 31 COVID- 19 patients presenting with
olfactory and gustatory dysfunction.
Giacomelli | Median age 60 years; | -- 11.9% reported complete anosmia while an | Fever,
etal® Males 67.8%; equal number of patients, 11.9%;, reported | cough,
Females 32.2%. hyposmia; dyspnoea,
Sample size: 59 13.6% reported ageusia while 15.3% sore throat,
dysgeusia. arthralgia,
coryza,
20.3% reported olfactory dysfunction while | headache,

asthenia and
abdominal symptoms.
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editor in (Spain), also, suggested similar fin-
ding that anosmia persisted for more than two
week in a 40 years old female patient and was
more prominent than other clinical symptoms
associated with SARS-CoV-2 infection.3®
Walker et al®, in their study using google trends
in 8 different countries, hypothesized that in-
crease in searches for anosmia and onset of
COVID-19 infection could be correlated with
a surge in the cases reported for anosmia in
the current pandemic. Evidence, also, suggests
that isolated anosmia could be one of the initial
symptoms of SARS-CoV-2 infection without
manifestation of other SARS-CoV-2-related
symptoms.*

In another questionnaire-based study in
Spain 4y Beltran-Corbellini et al*, 31.65%
of the patients reported olfactory dysfunction
including 45.7%, complete anosmia, 29%, hy-
posmia and 6.5%, dysosmia among the 31 CO-
VID-19 patients with olfactory and gustatory
dysfunction while 35.44% patients reported
gustatory dysfunction including 45.2%, com-
plete ageusia, 22.6%, hypogeusia and 25.8%,
dysgeusia among the patients included in the
study. Furthermore, early onset disease was
seen in 35.5% of the patients presenting with
olfactory and gustatory dysfunction. (Table 2)
'The numbers of patients affected with olfactory
and gustatory dysfunction, though, were found
to be even more in another retrospective analy-
sis done by Klopfenstein et al**in France who
reviewed 114 medical files of confirmed CO-
VID-19 patients and reported olfactory dys-
function (anosmia) in 47% of the patients while
85% of the patients reported with dysgeusia.
(Table 2) (For full information on olfactory and
gustatory dysfunction in SARS-CoV-2 infec-
tion, see Table 2)

A remarkable finding associated with SARS
virus infection in the past, too, was that most of
the patients presented anosmia as an early on-
set symptom of the reported viral infection.*
Infections of influenza and para-influenza vi-
ruses, rhinoviruses and other endemic corona
viruses including common cold and flu viruses
have all been associated with a characteristic
olfactory dysfunction in the past.** Recent
anecdotal and scientific reports have, also,
provided evidence that COVID-19-associated

chemosensory impairment is not limited only
to olfactory but a gustatory dysfunction as well
in addition to chemesthesis.®

While the final drafting of this literature
review, we came across a published article in
JAMA Dermatology that correlated viral-
induced exanthems along with skin rashes as
a confirmed diagnosis of SARS-CoV-2 infec-
tion. Out of the 21 confirmed SARS-CoV-2
patients in an age range of 40-69 years in the
said study conducted by Jimenez-Cauhe ez a/*,
evidence of skin rashes was reported in most
of the patients while 6 had developed viral
exanthems with a data of 6 patients with oral
cavity rashes. The said lesions were, further,
classed as being macular in 1 case to petechiae
in 2 cases and macules with petechiae in 3 of
the cases reported. (Table 1) Oral ulceration
and erosions in confirmed SARS-CoV-2 cases
can be explained by the fact that the named
virus uses enzyme ACE-2 to facilitate its entry
into the specific host cells which might result
in a direct vascular and mucosal damage seen.
Martin Carreras-Presas et al?>* have stated that
SARS-CoV-2 patients had pain in their ton-
gue which can be explained by the presence of
high expression of angiotensin-converting en-
zyme-2 (ACE-2) on tongue as compared to the
other sites in the oral cavity including buccal
mucosa and gingival mucosa.

Not to forget, all the recent anecdotal data
and research is based on a limited sample size
and some case reports published are merely ba-
sed on suspected COVID-19 cases without a
confirmed laboratory diagnosis. There is always
a probability of oral symptoms arising due to the
combined effect of psychological change in pa-
tients due to the stress and anxiety related to the
virus, a lack of proper oral hygiene, an imbalan-
ce in the microbiota as well as due to the drugs
being used by the patient due to a concomitant
co-morbidity or, immunomodulatory drugs to
prevent the infection that might have triggered
the oral manifestations. Furthermore, evidence
has, also, suggested that olfactory dysfunction
in SARS-CoV-2 patients results in anosmia/
hyposmia which can be an initial symptom be-
fore the actual onset of other significant CO-
VID-19-related symptoms. Also, olfactory dys-

function can be seen alone or, in associated with
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gustatory dysfunction and vice versa. It is very
unlikely that in millions of COVID-19 patients
seen so far, evidence precisely on oral manifesta-
tions is still limited which might be due to a lack
of proper facilities to rule-out the oral findings
present or, due to a lack of effective screening
with saliva and other oral mucosal secretions
being potential sources of infection and carriers
of the virus in patients suffering from this deadly
corona virus disease.*”

CONCLUSION

In the limited number of studies available to da-
te, COVID-19 disease has been reported to be
associated with difterent types of oral manifes-
tations. In this context, during the pandemic,
the possibility of COVID-19 disease should
be carefully evaluated, particularly, in patients
presenting with characteristic oral findings re-
ported. On the other hand, it should be kept in
mind that the disease may, also, show the oral
findings related to viral infections, in general,
with or, without a prodrome. A timely and ac-
curate identification of the relevant oral mani-
festations, thus, may play a key role in the early
diagnosis and management of this highly infec-
tious disease. Data from more research work,
however, is always mandated to know further
this disease process and its pathogenesis and the
clinical implications, the oral manifestations
in this disease can have as initial symptoms of
SARS-CoV-2 infection. An in-depth analysis
of the lesions that surface on the oral mucosa
as well as evidence-based study on the histo-
pathology of the said lesions is, also, required to
further confirm the role of saliva and mucosal
exudates and infected secretions in the spread of
this deadly infection. It is but obvious that more
research are needed to understand the exact re-
lationship between COVID-19 disease and the

associated oral manifestations attributed to it.
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RESUMEN

La enfermedad del corona virus 2 del sindrome respiratorio agudo severo (virus SARS-CoV-2)
apareci6 por primera vez en diciembre de 2019 en Wuhan, China, y desde entonces se ha exten-
dido riapidamente por todo el mundo. Desde entonces, el brote de esta grave enfermedad viral
se ha convertido en una amenaza global para la humanidad. El diagnéstico precoz y el aisla-
miento son las medidas mds importantes necesarias para prevenir su propagacioén. La evidencia
anecddética reciente ha sugerido manifestaciones orales con o sin deterioro olfativo y gustativo
en asociacion con la enfermedad por coronavirus (COVID-19). La enzima convertidora de
angiotensina-2 (ECA-2) se expresa en la mucosa oral en grandes cantidades y, por tanto, puede
contribuir a las primeras manifestaciones de esta enfermedad viral mortal. Las manifestaciones
bucales de la enfermedad por coronavirus pueden presentarse en forma de lesiones ulcerativas
irregulares en relacién con diferentes partes de la cavidad oral y, en particular, en relacién con
la mucosa adherida en la regién del paladar duro, asi como inflamacién y posterior atrofia de
las diversas papilas de la lengua. La disfuncién olfativa y gustativa asociada también puede
conducir a una pérdida parcial y / o incluso completa de la capacidad para oler y saborear en
las primeras etapas del inicio de la enfermedad. La evidencia también ha sugerido la presencia
de 4cido nucleico del SARS-CoV-2 en la saliva humana, lo que la convierte en portadora de
la enfermedad viral infecciosa y ayuda en su diagnéstico. Hemos buscado sistematicamente la
base de datos médica para el mismo y hemos revisado toda la literatura disponible hasta el 29
de junio de 2020.
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ABSTRACT
Tinnitus is the sensation of sound in the absence of any external source, and the aim is to assess the
impaction of tinnitus on QoL. 25-tinnitus sufferers were enrolled with a wide range of hearing loss
thresholds (HLT) and tinnitus severity status. Tinnitus severity, anxiety and depression were assessed
using tinnitus handicap inventory (THI), tinnitus functional index (TFI), and the hospital anxie-
ty and depression scale (HADS), respectively. Pure tone air conduction audiometry was performed.
'The impaction of tinnitus perception on QoL was found higher in suffering group. The anxiety and
depression scale figured in 40%, and 60%, respectively. The handed use was 20 rights handed and 5
left-handed. Bilateral tinnitus is experiencing in 76%. The HL occurred in 17(68%) of tinnitus patients.
'The description of tinnitus sound as whistling (40%), hissing (24%), pulsating (16%), ringing (8%), and
high pitch noises (12%). Regarding THI questionnaire, tinnitus subjects are divided to 60% (mild),
30% (moderate), and 10% (severe). While TFI questionnaire, 50% showed a (mild), 25% (moderate),
and 25% showed (severe). We postulated a strong significant positive association between HADS and
tinnitus severity: THI (P=0.000) and TFI (P=0.001). Those data revealed that tinnitus perception has

negative impacts on QoL, and the severity may be altered by laterality.
Keywords: Tinnitus; THI; HLT; HADS; TFI; QoL

INTRODUCTION

MATERIAL AND METHODS

Tinnitus is the sensation of sound in the absence
of any external source!". The prevalence was 10-
15% of the adult™. It is mostly subjective, but only
described by the subjects, sometimes have serious
psychological impacts on the person!?. Several tin-
nitus questionnaires made up as Tinnitus Handi-
cap Inventory (THI) (asses emotional, functional
and catastrophic subscales)® and the Tinnitus
Functional Index (TFI) (assess awareness, co-
ping, concentration, sleeping, hearing, relaxation,
social activity and anxiety and depression); to
investigate the influence of tinnitus on emotio-
nal, functional, hearing, anxiety and depression.
The tinnitus prevalence increased with increasing
agel.

As persons response differently to different
symptoms and disorders, this study aims to assess
the impact of tinnitus perception on QoL of tin-
nitus sufferers.

Study design and setting

'This work conducted in National Center for
Audiology and Speech as prospective observatio-
nal study at period from 2™ of June to 18" of De-
cember 2019.

Participants

Many inclusion and exclusion criteria were set
in this study. Inclusion criteria were as following:
age between 30-70 years old, subjective tinnitus
for at least 3 months, and no conductive HL.
25-tinnitus sufferers were included with a wide

range of HL'T and T'SS.

Audiology examination

Pure tone air conduction audiometry was per-
formed to assess the hearing level. Audiograms
were measured with a calibrated diagnostic au-
diometer. The tones were presented at seven fre-
quencies (0.5, 1, 2, 3, 4, 6, 8 kHz), and at different
intensities, ranged from (-10 to 120 dBHL).
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Behavior assessment

Handed was assessed via utilizing
Edinburgh Handedness Inventory (EHI).
Beside that, anxiety and depression were scree-

ned for all persons by HADS!!.

Tinnitus scoring

In order to assess the effect of tinnitus on
QoL, the tinnitus group was asked to complete
two questionnaires (I'HI and TFI).

Statistical tools

'The SPSS software version 24 (Chicago,
US) was used for all statistical analysis. The
degree of HL (%), and the presence of tinni-
tus, were determined separately for each ear
and compared between ears and groups by
independent sample t- test. Descriptive data
were summarized using means and standard
deviations for continuous data and percentages
for categorical data. P-value <0.05 was deemed
significant.

Results

'This study included 25 patients: 15(60%)
males, and 10(40%) females. The age range of
tinnitus participants was from 35 to 70 years
olds. The mean+SD age of patients was 55+23
years. The anxiety and depression scale figured
in 40%, and 60%, respectively. The handed use
was 20 rights handed and 5 left-handed. Bila-
teral tinnitus is experiencing in 76%. The hea-
ring loss occurred in 17(68%) tinnitus patients.
10% of persons could cope with their tinnitus.
The description of tinnitus sound as whistling
(40%), hissing (24%), pulsating (16%), ringing
(8%), and high pitch noises (12%), as showed
in table 1.

'The pure tone audiometry was performed
and for each ear is shown in figure 1(A, B, C).
'The left ear audiograms recorded higher hea-
ring loss thresholds than the right ear at 3, 4, 6
and 8 kHz, with no significant level (P 2 0.05).

In addition, there was no significant different
observed of the HL level between both genders,
handed, anxiety and depression, tinnitus-severi-
ty, and laterality (sided) (bilateral and unilateral).
Whereas there was a strong significant differen-
ce between normal and HL persons among hea-

ring level (P<0.000), shown in table 2.

The overall results of THI and TFTI are fi-
gured in table 3. Regarding THI questionnai-
re, tinnitus subjects are divided to 60% (mild),
30% (moderate), and 10% (severe). While TFI
questionnaire, 50% showed a (mild), 25% (mo-
derate), and 25% showed (severe).

We postulated a strong significant positive
association between HADS and tinnitus se-
verity: THI (P=0.000) and TFI (P= 0.001), as
showed in figure 2.

Table 1. The characteristics of tinnitus participants

(n=25).

Variables No. %
Male 15 60
Gender
Female 10 40
Rt 20 80
Handed use
Lt 5 20
. Yes 10 40
Anxiety
No 15 60
) Yes 15 60
Depression
No 10 40
) Normal 8 32
Hearing level
Loss 17 68
. . Copy 10 40
Severity of tinnitus
Suffer 15 60
. Unilateral 6 24
Sided -
Bilateral 19 76
Whistling 10 40
Hissing 6 24
Eeapures of Pulsating 4 16
tinnitus —
Ringing 2 8
High pitch noises | 3 12

Table 2: The effect of different variables on hearing
acuity.

Variables mean ;;II;T(t-lest) P value

Gender Male 49+20 0.3
Female 41425

Handed use Rt 42420 0.09
Lt 58+19

Anxiety and Yes 50+18 0.5

Depression No 51420

Hearing level Normal 6743 0.000
Loss 25%7

Severity of tinnitus Copy 48+19 0.9
Suffer 48421

Sided Unilateral 51422 0.5
Bilateral 49+26
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Table 3: The impact of tinnitus perception results
using THI and TFI.

Questionnaire Scores %
Mild 60
THI Moderate 30
Severe 10
Mild 50
TFI Moderate 25
Severe 25

Figure 1. Normal hearing was defined as pure tone
hearing thresholds of 20 dB or better at these fre-
quencies, and hearing loss was defined as a hearing

threshold more than 25 dB at any frequency.

-10
HLOS HL10 Ill,’u! HL3D HL40 HL6D HLSO A

N -

—eft ear
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0+ & ~ ~ " - "

1l

A: Pure tone audiometry, B: Rt ear audiograms, C: Lt ear audiograms.

DISCUSSION

'The prevalence of tinnitus in man more than
women that is consistence with other”. The
connection between sex and tinnitus severi-
ty was observed variables as some researchers
found women showed higher scores comparing
to male!®), while others have shown the opposi-
tel5, 9], or other recorded no correlation™”. He-

V.107/N° 2

Figure 2. Correlation between HADS, A: THI
scores, and B: TFI.
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re, there was no significant difference between
males and females in terms of HL and tinnitus
severity was assessed.

Different studies concluded that there is
no correlation between severity and age!2,
10]; however, Hiller and Goebel11] found
there is a positive correlation between seve-
rity and age.

The association between hearing impair-
ments and loneliness was identified, which
found that the incidence of loneliness is sig-
nificantlyhigher in hearing impairment sam-
pling comparing to normal12, 13].

In this study, we found nearly two-third
of the tinnitus participants had some degree
of hearing loss, while one-third had normal
hearing that is nearly consistent with a large

epidemiology study'14].
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‘There were no significant differences were
recorded in the THI and TFT scores between
tinnitus participants with normal hearing
and tinnitus participants with hearing loss,
which has been found as well in these pre-
vious studies(2, 14-16].

'The laterality was not found to play a sig-
nificant role severity in a study conducted
by Alsanosi (overall THI score)”. Here,
also did not find a significant difference in
the THI score between unilateral and bila-
teral. However, unilateral tinnitus showed
significant higher negative impactions than
bilateral.

In conclusion, we demonstrated the nega-
tive impacts of tinnitus perception on QoL.
The ageing factor was affected the hearing
acuity of tinnitus population. Also, tinnitus
laterality seems to play a factor on severity.
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RESUMEN

El tinnitus es la sensacién de sonido en au-
sencia de cualquier fuente externa. Nuestro
objetivo fue evaluar la repercusién del tinnitus
en la calidad de vida. Se inscribieron 25 pa-
cientes con tinnitus con una amplia gama de
umbrales de pérdida auditiva (HLT) y estado
de gravedad de tinnitus. La gravedad, la an-
siedad y la depresion del tinnitus se evaluaron
mediante el inventario de discapacidades por
tinnitus (THI), el indice funcional de tinni-
tus (TFI) y la escala de ansiedad y depresion
hospitalaria (HADS), respectivamente. Se
realizé una audiometria de conduccién aérea
de tono puro. El impacto de la percepcién del
tinnitus en la calidad de vida se encontré mds
alto en el grupo de sufrimiento. La escala de
ansiedad y depresién figuraba en 40% y 60%,
respectivamente. El uso de la mano fue de 20
diestros y 5 zurdos. El tinnitus bilateral se estd
experimentando en el 76%. El LH se presenté

en 17 (68%) de los pacientes con tinnitus. La
descripcién del sonido del tinnitus como silbi-
do (40%), siseo (24%), pulsante (16%), timbre
(8%) y ruidos de tono alto (12%). Con respecto
al cuestionario THI, los sujetos con tinnitus se
dividen en 60% (leve), 30% (moderado) y 10%
(grave). Mientras que el cuestionario TFI, el
50% mostré6 un (leve), el 25% (moderado) y el
25% mostré (severo). Postulamos una fuerte
asociacién positiva significativa entre HADS
y la gravedad del tinnitus: THI (P = 0,000) y
TFI (P = 0,001). Esos datos revelaron que la
percepcion del tinnitus tiene impactos negati-
vos en la calidad de vida mientras que la gra-
vedad puede verse alterada por la lateralidad.
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° RESUMEN
= El tinnitus es la sensacién de sonido en ausencia de cualquier fuente externa. Nuestro objetivo

fue evaluar la repercusién del tinnitus en la calidad de vida. Se inscribieron 25 pacientes con
tinnitus con una amplia gama de umbrales de pérdida auditiva (HLT) y estado de gravedad de
tinnitus. La gravedad, la ansiedad y la depresién del tinnitus se evaluaron mediante el inven-
tario de discapacidades por tinnitus (THI), el indice funcional de tinnitus (T'FI) y la escala de
ansiedad y depresién hospitalaria (HADS), respectivamente. Se realizé una audiometria de
conduccién aérea de tono puro. El impacto de la percepcion del tinnitus en la calidad de vida
se encontré mds alto en el grupo de sufrimiento. La escala de ansiedad y depresién figuraba
en 40% y 60%, respectivamente. El uso de la mano fue de 20 diestros y 5 zurdos. El tinnitus
bilateral se estd experimentando en el 76%. EI LH se present6 en 17 (68%) de los pacientes
con tinnitus. La descripcién del sonido del tinnitus como silbido (40%), siseo (24%), pulsante
(16%), timbre (8%) y ruidos de tono alto (12%). Con respecto al cuestionario THI, los sujetos
con tinnitus se dividen en 60% (leve), 30% (moderado) y 10% (grave). Mientras que el cuestio-
nario TFI, el 50% mostré un (leve), el 25% (moderado) y el 25% mostré (severo). Postulamos
una fuerte asociacién positiva significativa entre HADS y la gravedad del tinnitus: THI (P =
0,000) y TFI (P = 0,001). Esos datos revelaron que la percepcién del tinnitus tiene impactos
negativos en la calidad de vida mientras que la gravedad puede verse alterada por la lateralidad.

V.107/N° 2



Novel risk factors of pulmonary hemorrhage
complicating C'T-guided lung biopsy in coaxial

technique

Christophe Schroederl®, Laura I. Loebelenz1, Gerd Noeldgel, Soung Yung Kim2, Johannes T.
Heverhagen1, Michael P. Bronnimann1

1Institute for Diagnostic, Interventional, and Pediatric Radiology, (DIPR), Inselspital, University Hospital of Bern,
Freiburgstrasse, 3010 Bern, Switzerland. 2Department of Radiology and Nuclear Medicine, Kantonsspital, Spitiler
Schaffhausen, Geissbergstrasse, 8208 Schaffhausen, Switzerland
*corresponding author: Christophe Schroeder, Institute for Diagnostic, Interventional, and Pediatric Radiology, Insel-
spital, University Hospital of Bern, Freiburgstrasse, 3010 Bern, Switzerland, christophe.schroeder@insel.ch, tel: +352
621229630.

ABSTRACT

Objectives: To evaluate the frequency and severity of pulmonary parenchymal hemorrhage after co-
axial transthoracic needle biopsy of the lung, according to procedural factors, not yet described in
literature. The aim of this study was to determine whether the choice of the coaxial biopsy technology,
patient positioning and the lesion dignity are three new variables influencing the risk of parenchymal
hemorrhage after coaxial biopsies of the lung. Methods: Records from 117 patients who underwent
transthoracic needle biopsies of the lung between January 2018 and April 2020 have been retrospec-
tively reviewed. The primary outcome was pulmonary hemorrhage. A grading system has been used to
classify pulmonary parenchymal hemorrhage: Grade 0 — Grade 3. Three novel patient, technique and
lesion-related variables were evaluated as predictors of pulmonary hemorrhage: coaxial biopsy tech-
nology, patient positioning and lesion dignity. Results: Out of the 117 patients, 18 (15,4%) patients
with cutting coaxial biopsy technology, versus 29 (24,8%) patients with full core coaxial technology
showed significant hemorrhage on the post-biopsy control scans. (95% CI 0,06-0,33, p<0,0001). No
significant difference in pulmonary hemorrhage between benign and malignant histological diagnosis
(95% CI1 0,84-4,44, p=0,1199) and prone or supine patient positioning (95% CI: 0,57-2,57, p= 0,6232)
was found. Conclusions: The incidence and severity of pulmonary hemorrhage depends on the coaxial
biopsy technology used; being higher in patients undergoing a biopsy with full-core technology and
lower after the use of cutting technology. No significant correlation between parenchymal pulmo-
nary hemorrhage and patient positioning or lesion dignity was established in this prognostic study.
Keywords: lung biopsy, pulmonary hemorrhage, coaxial biopsy system, cutting technology, full-core
technology, risk factors

Abbreviations: TTLB: transthoracic lung biopsy; SIR: Society of Interventional Radiology; CT:
computed tomography; OR: Odds Ratio; CI: 95% confidence interval; p: significance level p.

INTRODUCTION

Diagnostic lung biopsies using coaxial biopsy sys-
tems have become a standard procedure in most
interventional radiology departments and are as-
sociated with a comparable diagnostic accuracy to
other biopsy systems (1). Lower rates of pneumo-
thoraxes and time reduction have been described
with coaxial cutting systems (1).

After pneumothorax, pulmonary hemor-
rhage is the second most common complication
of needle biopsy of the chest. (2, 3).

Previous studies have determined subsolid le-
sionsasariskfactor for severe hemoptysis and high-
er-grade parenchymal hemorrhage (4, 5)Francine

L</author><author>Madan, Rachna</author><-
author>Kumamaru, Kanako K</author><au-
thor>Hunsaker, Andetta R</author></authors></
contributors><titles><title>Frequency and severi-
ty of pulmonary hemorrhage in patients undergo-
ing percutaneous CT-guided transthoracic lung
biopsy: single-institution experience of 1175 cas-
es</title><secondary-title>Radiology</second-
ary-title></titles><periodical><full-title>Radiol-
ogy</full-title></periodical><pages>287-296</
pages><volume>279</volume><number>1</
number><dates><year>2016</year></
dates><isbn>0033-8419</isbn><urls></urls></
record></Cite><Cite><Author>Song</Au-
thor><Year>2013</Year><RecNum>7</
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RecNumb><record><rec-number>7</rec-num-
ber><foreign-keys><key app="EN” db-id="r-
wwzpdtfo2pxx4epsrv52rebv99zszx9vade”
timestamp="1588855798">7</key></foreign-
keys><ref-type name="Journal Article”>17</
ref-type><contributors><authors><au-
thor>Song, Yong Sub</author><author>Park,
Chang Min</author><author>Park, Kyung
Woo</author><author>Kim, Kwang Gi</
author><author>Lee, Hyun-Ju</author><au-
thor>Shim, Mi-Suk</author><author>Goo,
Jin Mo</author></authors></contributors><ti-
tles><title>Does antiplatelet therapy increase
the risk of hemoptysis during percutaneous
transthoracic needle biopsy of a pulmonary
lesion?</title><secondary-title>American
Journal of Roentgenology</secondary-ti-
tle></titles><periodical><full-title>Ameri-
can Journal of Roentgenology</full-title></
periodical><pages>1014-1019</pages><vol-
ume>200</volume><number>5</num-
ber><dates><year>2013</year></dates><isb-
n>0361-803X</isbn><urls></urls></record></
Cite></EndNote>.

Yeow et al. (2) have stated that the needle
size, number of biopsies, pleural puncture site
position after needle biopsy, location of the
lung lesions, patient’s age, and emphysema
were not associated with an increased risk
of parenchymal hemorrhage. Lesion size,
lesion depth and pleural effusion have been
described as being significantly associated
with pulmonary hemorrhage (2).

Pneumothoraxes and parenchymal hem-
orrhage have furthermore been described to
significantly correlate with lesion sizes < 2cm
and lesion depth (2). Lesion depth > 2,1 cm
correlate to an elevated bleeding risk. Lesion
size < 4 cm is strongly correlated with higher
occurrence of perifocal hemorrhage (3).

Considering these variables, the aim of
this study was to determine whether the co-
axial biopsy technology, patient positioning
and lesion dignity are three new risk factors
of parenchymal hemorrhage after coaxial bi-
opsies of the lung. (Figures 1-3)

Regarding pneumothorax, the most com-
mon complication after transthoracic lung
biopsies, several studies correlated the inci-
dence and severity with patient positioning
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(6-8). Other studies correlated inflammato-
ry lesions with higher rates of systemic air
embolism (9-11). The aim of our study was
to correlate these variables as potential risk
factors for pulmonary parenchymal hemor-

rhage.

Figure 1: Coaxial biopsy system with cutting tech-
nology (Archieve®).

Figure 2: Coaxial biopsy system with full-core tech-
nology (CorVocet®).

Figure 3: Prone positioning of a patient post-biopsy
with a small pneumothorax and no relevant paren-
chymal hemorrhage (grade 1).

MATERIAL AND METHODS:
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Data Collection

‘Three radiology physicians with five, six and
eight years of experience respectively retrospec-
tively analyzed acquired CT images during the
biopsy procedure. The correlating pathological
diagnosis of the biopsy specimens, as well as
the patient history were acquired through the
clinical data collecting system.

Pulmonary hemorrhage was classified
according to a grading scheme, ranging
from 0 to 3. The presence of parenchymal
hemorrhage, consisting of the search for
ground-glass opacity and more confluent
hemorrhages after biopsy was assessed for
each procedure.

The grading scheme was developed
and modified according to existing litera-
ture (2, 4)Ryan</author><author>Dunne,
Ruth M</author><author>Trotman-Dick-
enson, Beatrice</author><author>Jacob-
son, Francine L</author><author>-Madan,
Rachna</author><author>Kumamaru,
Kanako K</author><author>Hunsaker,
Andetta R</author></authors></contribu-
tors><titles><title>Frequency and severity
of pulmonary hemorrhage in patients un-
dergoing percutaneous CT-guided trans-
thoracic lung biopsy: single-institution
experience of 1175 cases</title><second-
ary-title>Radiology</secondary-title></
titles><periodical><full-title>Radiology</
tull-title></periodical><pages>287-296</
pages><volume>279</volume><number>1</
number><dates><year>2016</year></
dates><isbn>0033-8419</isbn><urls></
urls></record></Cite></EndNote>.

Grade 0 was defined as no pulmonary
hemorrhage, grade 1 as hemorrhage not
overpassing the needle tract in length or
width by more than 2,5 c¢m, grade 2 as hem-
orrhage more than 2,5 cm in width orlength
along the needle tract, grade 3 as lobar
hemorrhage or greater, including hemotho-
rax. (Figures 4-5)

A biopsy was registered as successful if a
sufficient quantity of tissue out of the target
lesion was sampled by the biopsy procedure
and only the diagnostic specimen were in-
cluded, as this study did not evaluate the di-
agnostic accuracy.

'Three patient, technique and lesion-relat-
ed variables were evaluated as predictors of
pulmonary hemorrhage. The patient-related
variable consisted of patient positioning. The
technique-related variable of the type of the
coaxial system and the lesion-related variable
of the lesion dignity.

Figure 4: Grade 0 parenchymal hemorrhage (top
left), grade 1 parenchymal hemorrhage (top right),
grade 2 parenchymal hemorrhage (bottom).

Patients and biopsy technique

A retrospective analysis of 117 consecutive
lung biopsy procedures with difterent coaxial
cutting systems between January 2018 and
April 2020, involving patients with a docu-
mented pulmonary nodule or mass lesion on
previous CT scans has been performed.

'The study population included 80 males
(68,4 %) and 37 females (31,6 %) aged 28-89
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years (mean age 67,6 years). Image-guided
procedures with two different co-axial cut-
ting systems (Temno®, Merit Medical and
Achieve®, Merit Medical) have been per-
formed in 75 (64,1%) patients. (Figure 6)

Figure 6: Coaxial biopsy system with full-core tech-
nology needle tip (CorVocet®, top) and with cutting
technology needle tip (Temno®, bottom).

The study includes 42 (35,9%) patients,
who underwent a procedure with a co-axi-

al cutting system with full core technology
(CorVocet®, Merit Medical). (Table 1)

Table 1: Patient, tumor, and biopsy system-related
characteristics.

Distribution of Variable Characteristics | Number/Prevalence

Total n=17

Sex

Male n=280 (68.4%)
Female n=7(31.6%)

Coaxial Biopsy Technology

n=75 (64.1%)
n=42 (35.9%)

Cutting Technology

Full-Core Technology

Lesion Dignity
Malignant n =280 (68.4%)
Benign n=37(31.6%)

Patient Positioning

Prone/lateral n=69 (59%)

n=48 (41%)

Supine

Only patients who underwent a biopsy
with a 18G biopsy needle were included in
this study.
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Pathological analysis of the specimens

Detailed histological information on the
subtype of the neoplasms and the differenti-
ation into benign or malignant lesions were
included in the pathology assessment, which
was performed routinely in our pathology in-
stitute.

In the case, that sufficient material had
been obtained for a histopathological analysis
to yield a diagnosis of a malignant or benign
lesion, the biopsy was defined as diagnostic.

Complications

We reported and classified all early com-
plications during the biopsy procedure in the
sense of immediate complications and com-
plications after an observation time of two to
four hours after the biopsy procedure using
the international standardized and revised
SIR (Society of Interventional Radiology)
Classification System for Complications by
Outcome to differentiate minor from major
complications. In our present study we in-
cluded patients with pulmonary hemorrhage
on the interventional and post-interventional
CT-scans.

On the other hand, for the registration
of eventual other late complications, we re-
viewed the following hospital history in our
electronic patient care software. Other com-
plications, such as pneumothorax were not
included in this study.

Statistical Analysis

Our three novel factors related to the pa-
tient, target lesion and biopsy procedure were
recorded (patient positioning, coaxial biopsy
technology and dignity of the lesion).

The classification of hemorrhage degree
consisted of two categories: no or small hem-
orrhage (included degree 0 and 1) and signif-
icant hemorrhage (included degree 2 and 3)
respectively.

'These factors were evaluated in univari-
ate analysis. Considering the statistical out-
come of the described previous studies, that
showed no correlation between patient age,
sex, needle size, number of biopsies, pleural
puncture site, position of the needle, location
of the lung lesions, patient’s age and emphy-
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sema, no further univariate or multivariate
analyses including these parameters have
been performed (2).

We also considered that it is of limited
interest and effectiveness to rank our three
variables in subgroups for a multivariate sta-
tistical analysis, due to the lack of pre-biopsy
diagnosis of a benign or a malignant lesion,
so that an adoption of the coaxial biopsy
technology is not possible in advance of the
intervention. Furthermore, a selective patient
positioning is only possible and adaptable in
limited cases, due to physical patient restric-
tions.

‘These data were recorded in the biopsy da-
ta reports by the interventional radiologists
and have been retrospectively controlled and
evaluated for our retrospective study.

RESULTS

Significant pulmonary hemorrhage, including
grade 2 and 3 of our classification system oc-
curred after 47 of the 117 lung biopsy proce-
dures (40,2%). No (grade 0) and no significant
hemorrhage (grade 1) occurred in 70 patients
(59,8%). Four of the 117 TTLBs (3,4%)
resulted in grade 3 hemorrhage, 43 (36,8%)
in grade 2 hemorrhage, 39 (33,3%) in grade
1 hemorrhage, and 31 (26,5%) in grade 0 hem-
orrhage. (Table 2)

18 (15,4%) patients who underwent a pro-
cedure with cutting coaxial biopsy technolo-

gy showed a significant parenchymal hemor-
rhage, whereas 29 (24,8%) patients with full
core coaxial technology showed significant
hemorrhage on the post-biopsy control scans,
versus 57 (48,7%) and 13 (11,1%) patients
without significant hemorrhage respectively.
OR=0,1416 (CI: 0,0610-0,3285); p<0,0001.

36 (30,8%) patients with a malignant
histological diagnosis showed significant
pulmonary hemorrhage, versus 11 (9,4%) pa-
tients with a benign histological diagnosis on
the post-biopsy specimen. 44 (37,6%) patients
with a malignant process had no significant
hemorrhage versus 26 (22,2%) patients with
a benign diagnosis. OR=1,9339 (CI: 0,8422-
4,4407); p=0,1199.

In the third evaluated category, 29
(24,8%) patients in prone or lateral position
during the biopsy procedure showed signif-
icant post-biopsy pulmonary hemorrhage,
versus 18 (15,4%) patients in supine position.
No significant parenchymal hemorrhage was
observed in 40 (34,1%) patients in prone/lat-
eral position and 30 (25,7%) patients in su-
pine position respectively. OR=1,2083 (CI:
0,5679-2,5708); p= 0,6232.

One patient in the category of grade 3
hemorrhage required bronchoscopy. The
remaining three patients with grade 3 hem-
orrhage did not require additional interven-
tions.

'The registration of late complications in
our electronic patient care software and on
the imaging performed in the week after the

Table 2: Distribution of significant vs. no significant pulmonary hemorrhage.

Variable Pulmonary hemorrhage
n = 117 (Total number of patients) Developed Not Developed 0dds Ratio | Confidence interval | p value
Biopsy System
Cutting system 18 (15.4%) 57 (48.7%)
Full core 29 (24.8%) 13 (11.1%) 0.1416 | 0.0610-0.3285 | <0.0001
Lesion Dignity
Malignant 36 (30.8%) 44 (37.6%)
Benign/inflammatory/infectious 11 (9.4%) 26 (22.2%) 19.339 | 0.8422-4.4407 | 0.1199
Patient Positioning
Prone/Lateral 29 (24.8%) 40 (34.2%)
Supine 18 (15.4%) 30 (25.6%) 12.083 | 0.5679-2.5708 | 0.6232
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lung biopsy showed no worsening further
parenchymal hemorrhage or major hemor-
rhage-related complication.

DISCUSSION

Widely established protocols for a safe and
successful lung biopsy with coaxial biopsy
systems have been described (12). The choice
between the different coaxial biopsy systems
depends upon personal selection criteria,
without a complete and exhaustive scientif-
ic-based availability of risk analysis. The rap-
idly evolving market of biopsy technologies
offers a wide range of coaxial biopsy systems
in particular.

Novel risk factors for pneumothoraxes, in-
cluding patient positioning and needle paths
through atelectasis have been determined
(13-15).

However, considering the second most
common complication after lung biopsies,
notably parenchymal hemorrhage, none of
our three studied criteria (dignity of the le-
sion, coaxial biopsy technology and patient
positioning) has been paid closer attention to
in literature.

'The incidence of postprocedural pneumo-
thorax in our study correlates very well with
other studies (24%) (2, 3, 16).

Pulmonary hemorrhage was described as
having a potential preventive effect on the de-
velopment of pneumothorax through a seal-
ing effect in the biopsy path (17). Other fac-
tors have been studied to reduce air leak after
removal of the needle using blood-patches
and injection of tissue adhesives through the
needle tract (18-21).

Three novel risk factors of parenchymal
pulmonary hemorrhage have been evaluated
in patients following a coaxial lung biopsy
and further studies with larger patient pop-
ulations allowing an additional multivariate
analysis are necessary to determine whether
or not patient positioning and lesion dignity
can be definitely excluded as a risk factor for
pulmonary hemorrhage following percuta-
neous lung biopsies. However, the interest
and consequences of such a study are limited,

V.107/N° 2

due to the fact that lesion dignity can only be
conclusively evaluated after histological ex-
amination. Patient positioning may also be
biased by the physical condition of the pa-
tients. 'The higher incidence and severity of
pulmonary hemorrhage in lung biopsy, after
the use of a coaxial technique with full core
technology, could be explained by the more
powerful and eventually more tissue damag-
ing shot of these systems.

In conclusion, a statistically significant re-
lation exists between the incidence, as well as
the severity of pulmonary hemorrhage and the
coaxial biopsy technology used. Coaxial biop-
sy techniques with full core technology seem
to be more tissue damaging than conventional
cutting systems. No significant correlation be-
tween parenchymal pulmonary hemorrhage
and patient positioning or lesion dignity was
established in this prognostic study.

Key points:

'The evaluation of the frequency and sever-
ity of pulmonary parenchymal hemorrhage
after coaxial transthoracic needle biopsy of
the lung, according to three new procedural
factors, not yet described in literature.

Analyzing patient, lesion, and biopsy sys-
tem-related risk factors of pulmonary hem-
orrhage: lesion dignity, type of coaxial biopsy
system and patient positioning.

Safety comparison between coaxial biop-
sy system technologies: cutting needle versus
tull-core technology.
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RESUMEN

Objetivos: Evaluar la frecuencia y gravedad de la hemorragia parenquimatosa pulmonar tras la
biopsia pulmonar con aguja transtordcica coaxial, segtin factores de procedimiento, atin no des-
critos en la literatura. El objetivo de este estudio fue determinar sila eleccién de la tecnologia de
biopsia coaxial, el posicionamiento del paciente y la dignidad de la lesién son tres nuevas varia-
bles que influyen en el riesgo de hemorragia parenquimatosa tras biopsias coaxiales de pulmén.
Meétodos: Se revisaron retrospectivamente los registros de 117 pacientes que se sometieron a
biopsias con aguja transtordcica del pulmén entre enero de 2018 y abril de 2020. El resultado
primario fue la hemorragia pulmonar. Se ha utilizado un sistema de clasificacién para clasifi-
car la hemorragia parenquimatosa pulmonar: Grado 0 - Grado 3. Se evaluaron tres variables
novedosas relacionadas con el paciente, la técnica y la lesién como predictores de hemorragia
pulmonar: tecnologia de biopsia coaxial, posicién del paciente y dignidad de la lesién. Resul-
tados: De los 117 pacientes, 18 (15,4%) pacientes con tecnologia de biopsia coaxial de corte,
versus 29 (24,8%) pacientes con tecnologia coaxial de nicleo completo mostraron hemorragia
significativa en las exploraciones de control posteriores a la biopsia. (IC del 95% 0,06-0,33, p
<0,0001). No hubo diferencias significativas en la hemorragia pulmonar entre el diagnéstico
histolégico benigno y maligno (IC 95% 0,84-4,44, p = 0,1199) y la posicién del paciente en de-
cubito prono o supino (IC 95%: 0,57-2,57, p = 0,6232). Conclusiones: La incidencia y gravedad
de la hemorragia pulmonar depende de la tecnologia de biopsia coaxial utilizada; siendo mayor
en pacientes sometidos a una biopsia con tecnologia full-core y menor después del uso de tecno-
logia de corte. En este estudio de pronéstico no se establecié una correlacién significativa entre
la hemorragia pulmonar parenquimatosa y la posicién del paciente o la dignidad de la lesién.

Novel risk factors of pulmonary hemorrhage complicating CT-guided lung biopsy in coaxial technique
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SUMMARY
Introduction: The purpose of this study was to investigate possible mental disorders in patients who
contracted Covid19 during the 2020 pandemic and were hospitalized in a Greek hospital - outside
the intensive care unit - and their comparative evaluation with those who were admitted quarantine
without the onset of severe symptomscovid19. Method: The study involved 348 adults from Greece,
namely 166 patients who were discharged after hospitalization in a pandemic reference hospital, and
182 asymptomatic and unpatrolled individuals who were quarantined in a familiar environment during
the event. pandemic. Results: People who were hospitalized in the country due to covid symptoms 19,
present the period after their discharge mental disorders mainly depression and post-traumatic stress.
Those who were placed in compulsory quarantine did not show similar symptoms. Conclusions: The
nature and characteristics of covid 19 disease as well as simple hospitalization seem to create, among
other things, post-traumatic stress disorder and depression that manifest and follow patients in the
time period after their discharge. Symptoms of depression and feelings of intense anger also appear
to manifest. These results show a part of the disorders and psychopathology of patients with covid19
after their treatment. The manifestation of these mental disorders seems to be related to the specific
conditions of the pandemic disease, its extent, intensity, as well as its characteristics such as social
isolation, mortality and contagion. The investigation as well as the timely and appropriate treatment of
the context of mental disorders - especially post-traumatic stress and depression - should receive special
attention and be the subject of broader research over time.

Keywords: mental disorders, hospitalization. Covid19

INTRODUCTION

Post Traumatic Stress Disorder (PTSD) is a
stress disorder that can occur in a person who has
had a dangerous traumatic experience, in which
there has been actual or threatened death, se-
rious injury, or threat to his or her own or others’
physical integrity. This traumatic event is accom-
panied by intense fear, helplessness or horror.
The disorder can affect survivors of rape, physical
abuse, war, torture, natural disasters, car or air
accident, hostage situation or death camp. Wha-
tever the traumatic event, the person has lived
through a period of intense fear, despair, and loss
of control.

Among Vietnam veterans, 14% reported de-
veloping a severe form of PTSD and among sur-
vivors of an accident at work in 1988 at an oil
rig in the North Sea where 75% of men died in
the blast, the remaining 25% did not develop ex-
cluding. Very young and elderly people who sufter

significant trauma seem to be particularly prone
to post-traumatic stress, probably because young
children do not have sufficiently developed de-
fense mechanisms to cope, and the elderly because
they may have less social support. An important
aspect of the disorder is that not all people who
witness the same event suffer from post-traumat-
ic stress disorder. This leads us to conclude that
there are factors that influence the genesis or not
of the disorder.

Gender is an important element in post-trau-
matic stress disorder. Twice as many women as
men suffer from the disorder. The personality of
each person is an important factor, the attitude
towards life, how each one interprets and evalu-
ates the experiences and events of life in combi-
nation with the psychological problems that the
person may face (depression, anxiety disorders).
The support that the individual can receive from
his environment, family or friend is a catalyst for
the healing of the wound (Stephenson, 2001).
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Post - traumatic stress disorder (PTSD)

Post-traumatic stress disorder (PTSD)
was first described in World War I veterans as
“bombing shock” and was originally described
as “nervous shock”, “traumatic neurosis” or
“phobic neurosis”. Symptoms included feel-
ings of extreme hostility to others, intense and
unwarranted outbursts of anger, and fixation
on traumatic events. The specific name PTSD
first appeared in the late 1970s and concerned
the long-term effects of exposure to traumatic
war events. Typical symptoms of the disorder
include emotions of war veterans who seem to
relive traumatic events and exhibit avoidance
behaviors as well as physical symptoms. Today
it is also used to convey a broader context of
mental phenomena such as drug addiction, or
immigration and hospital emergencies (Ste-
phenson, 2001).

Post-traumatic stress is one of the most
common and debilitating psychological conse-
quences of a disaster. It refers to situations in
which traumatic events are experienced outside
the context of everyday life and which cause
discomfort or despair. An important predictor
of developing this disorder is the inability to re-
act in combination with feelings of fear, physi-
cal arousal and a sense of helplessness (Armor,
et al., 2011). People who develop PTSD show
permanent changes in their brain (hypothala-
mus - pituitary gland - adrenal gland - amyg-
dala) (Stephenson, 2001). An example that
shows the strong impact of the catastrophic
events of life is the case of the volcano of Saint
Eleni, when a few months after its eruption in
the nearby town of Othello there was an in-
crease in deaths of 18.6%, an increase in dis-
eases aggravated by stress 19.8% and twice the
number of people seeking mental health ser-
vices (Armor, et al., 2011).

'The symptoms of Post Traumatic Stress are
categorized into three categories. The first con-
text includes reliving the traumatic experience,
tlashbacks, nightmares, and psychosomatic
stress. The second set of symptoms includes
persistent avoidance of thoughts, persons, or
situations experienced as reminders of the trau-
matic experience, inability to retrieve informa-
tion about the traumatic event or withdrawal
from activities or specific individuals, and lack
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of plans for the future (Armor, etal., 2011). The
third context includes symptoms of particular
intensity such as sleep disturbances, irritabil-
ity, hyperexcitability, difficulty concentrating,
sudden reactions as well as physical symptoms

(Gilbert et al., 2003).

The present study

'The aim of this study was to investigate the
manifestation of mental disorders in patients
with covid 19 coronary after their discharge
from hospital. Specifically, an attempt was
made to investigate the presence of symptoms
of post-traumatic stress, depression or other
mental disorders that could be caused by the
disease and the special conditions of treatment
related to social isolation, the possibility of
worsening and death, transmission, etc.

Specifically, the main goal of this research
study was to detect the post-traumatic psy-
chosocial issues of people who became ill and
were treated by covid19 during the period from
March to June 2020 in Greece.

A comparison was made between the group
of patients who contracted coronary heart dis-
ease and were admitted to a hospital in any area
of Greece and the individuals who were placed
(as carriers of the disease) in mandatory quar-
antine.

Sample

'The study involved 348 adults from Greece,
namely 166 patients who were discharged after
hospitalization in a pandemic reference hospi-
tal (77 men,89women), and 182 asymptom-
atic and unpatrolled individuals (109 men, 73
women) who were quarantined in a familiar
environment during the pandemic. The mean
age of the participants was 40.2 years with a
standard deviation of 8.3 years. The conditions
for the participation of the individuals in the
study were: their hospitalization in a health
unit, but not in an intensive care unit, or their
stay in quarantine for a period of at least four-
teen days. The desire of individuals to partici-
pate in the present study voluntarily and to have
no previous history of any mental disorder. The
people who participated in the study were in-
formed about the anonymity and protection of
their data as well as about its purpose.
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Procedure

'The research was carried out through the re-
sponse of the participants to the research tools
which were posted on the configured response
platform of Google drive. The demographics of
the participants were recorded for the research,
such as: gender, age, place of residence, level of
education, and previous medical history of men-
tal illness or hospitalization in a clinic or hospi-
tal. The following research tools were used in the
platform configured in the Google drive:

Psychopathology Scale (SCL-90)
(Derogatis, 1977)

'The Psychopathology Scale (SCL-90) con-
cerns the recording of existing psychopatholo-
gy. It consists of 90 questions, which describe
psychological, behavioral, and physical objec-
tions in the base of 9 subscales: incarnation,
obsessive compulsive, interpersonal sensitivity,
depression, aggression, phobic anxiety, para-
noid ideation, psychosis and various objections.
The evaluation is performed according to a
five-point Likert scale (0-1-2-3-4). In addition
to the export index for each sub-scale, there
are an additional 3 total indicators, which re-
late to the general symptom index, the total of
positive symptoms and the positive symptom
annoyance index respectively. The adjustment
of the scale to the Greek population presented
satisfactory criterion validity and convergent

validity, as well as significant correlations of its
subscales with related subscales of the MMPI.

PTSD Scale Checklist Civilian Version
(PCL) (Weathers, Litz, Huska & Keane,
1994)

The PCL Scale is a tool for assessing
post-traumatic stress. Built in 1994 by Weath-
ers, Litz, Huska & Keane at the National Cen-
ter for PTSD. It is a self-report questionnaire
that includes 17 questions and statements,
which explore the three categories of symp-
toms that occur during the development of
post-traumatic stress, rejuvenation of the trau-
ma, emotional numbness and anxiety and de-
pressive symptoms. The statements statements
are answered on a five-point frequency scale
(where 1 = not at all, 2 = little, 3 = sometimes,
4 = enough and 4 = too much).

Aggression and Direction of Aggression
Questionnaire (HDHQ ) (Caine et al. 1967)

HDHQ_is a self-administered question-
naire that measures aggression as an attitude.
It is a test of measuring a wide range of pos-
sible manifestations of aggression.It reflects
a willingness to respond with hostile behav-
ior and a tendency to value people, including
oneself, in an unfavorable and negative way.
Aggression measured by HDHQ has nothing
to do with physical aggression and physical vi-
olence. HDHQ consists of 5 subscales in the
52 items on the University of Minnesota Mul-
tiphasic Personality Inventory (MMPI). Three
subscales, Impulsive Aggression (Actingout
Hostility, AH), Criticism of Others (CO) and
Paranoid Hostility (PH), refer to extroverted
aggression. Two subscales, Self-Criticism (SC)
and Delusional Guilt (Guilt, G), address in-
troverted aggression and measure self-punish-
ment. The sum of all five subscales reflects the
overall aggression. Acceptable standards for
total aggression in the normal population are
between 12 and 14.

Statistical analysis

To analyze the demographic and psycho-
metric characteristics of the sample, descriptive
data of the distributions (mean and constant
deviation (SD)) were used for their responses at
each scale as well as at each subscale. The t-test
was used to compare the two distributions be-
cause the tests for the regularity of the distri-
butions through the Kolmogorov-Smirnov test
but also through the regularity diagrams con-
firmed that the hypothesis of the regularity of
the variables is acceptable.

In the cases of comparison of categorical data,
the x2 test was used. Specifically, the following
were used:

Pearson x? for 3x2 tables in cases where less
than 25% of the expected values are <5,

Pearson x? for 2x2 tables in cases where all ex-
pected values are> 10,

the Yates x? for 2x2 tables in cases where even
one of the expected values is between 5 and 10,
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Table: The variables by gender - means and standard

deviations
Hos:;tt?::tast fon Men Women
Mean SD Mean SD
PTSD 3452 | 18.03 42.85 9.38 | p=0.001
PSYCHOPATHOLOGY | 48.57 | 30.82 67.32 | 14.32 | p=0.000

Mean values and Standard Deviations of PTSD in
Hospitalitation patients(Men- Women)

40
35
30
25
20
15
10

5

0

WOMEN MEN
|
PTSD- patients
N Mean SD

Men 77 31,02 18,03
Women 89 3524 9.38

Mean values and Standart Deviations of PTSD
in the research sample and in general

population
40
35
30
25
20
15
10
5
0
RESEARCH SAMPLE GENERAL
POPULATION
PTSD
Mean SD
Research sample 33,17 11,46
General population 294 12.09

Mean values and Standard Deviations

of Psychopathology in Hospitalitation patients(Men- Women)

women men

Psychopathology- Hospitalitation patients
N Mean SD
Men 77 48,57 30,82
Women 89 67,32 14,22
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Pearson’s parametric correlation coefficient
(r) was used to investigate the statistical cor-
relation of the quantitative variables between
the two groups because the frequency distri-
bution of their values was normal. The differ-
ences (P) for all indicators used were consid-
ered statistically significant from the level of
5% (p <0.05). The statistical analyzes related
to the descriptive characteristics of the vari-
ables were performed in Excel and SPSS pro-
grams, while the statistical analyzes related to
the comparisons of quantitative and categor-
ical variables as well as the correlations of the
variables were applied to the SPSS statistical
package.

RESULTS

The results obtained from the correlation of
the variables in pairs of the present study co-
me to reinforce the results of other studies.
In particular, the high correlations of post-
traumatic stress, with gender, psychopatho-
logy, aggression, and hospitalization for co-
vid19 as measured by PTSD, are consistent
with the results of studies that report a linear
correlation between the experience of a natu-
ral disaster and the occurrence of PTSD, but
also with the results of studies that have found
that post-traumatic stress is associated with
conditions of an unpleasant lived experience
(Gilbert & Miles, 2000; Gilbert et al., 2000,
2003; Goss et al., 1994).

The group of people who were hospital-
ized presented higher averages in terms of
psychopathology such as: depression, para-
noid ideation and interpersonal sensitivity, as
well as the general symptom index and the
overall score of psychopathology. No statis-
tically significant differences were found be-
tween the two groups in the other subscales
of the psychopathology questionnaire. These
results support the hypothesis that patients
with hospitalization have higher levels of
psychopathology than those placed in quar-
antine. when a traumatic event occurs, both
the fear response and the anger response can
be activated simultaneously (Armor, et al.,

2011).
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Demographic characteristics of the sample

'The mean age of hospitalized patients was
46.3 + 5.8 and did not differ statistically sig-
nificantly from the mean age of quarantined
patients, which was 42.7 + 6.5, compared with
the t-test (P = 0,1). No statistically significant
difference was observed between the sex com-
position of the two groups compared to Pear-
son’s x? (P = 0,2). The highest percentages in
both groups were men (54.7% hospitalization,
and 62.3% simple quarantine). No statistically
significant differences were observed between
the two groups in the other demographic vari-
ables studied in the present study.

Psychopathology Scale (SCL-90)

'The results showed that there was a sig-
nificant difference between the two groups
in terms of averages in depression (t = 2.173,
p = 0.023) and paranoid ideation (t = 1.763, p
= 0.032), while an indicative significant dif-
ference emerged in interpersonal sensitivity (t
= 1.443, p = 0.037), in the general symptom
index (t = 1.770, p = 0.082) and in the overall
score of psychopathology (t = 1.109, p = 0.059).

PTSD Scale Checklist Civilian Version (PCL)

'The results showed that there is a significant
difference in the mean levels of post-traumatic
stress disorder (t = 2.235, p = 0.012). The mean
value of post-traumatic stress in the research
sample was 33.17 + 11.46 while the mean nor-
mal value of the levels of post-traumatic stress
disorder in the general population is lower

(29.4 £12.9) (Armor, et al., 2011).

Invasion and Direction of Aggression
Questionnaire

'The same pattern of results is observed in
the aggression questionnaire. More specifical-
ly, the results showed that there is a significant
difference in terms of averages in extroverted
hostility (t = 2,010, p = 0.046) and total hostil-
ity (t = 1,844, p = 0.067) while in the other di-
mensions no statistically significant differences
between the two groups were found.

Correlation analysis
The test for the existence of correlations of
demographic factors and research question-

naires shows that gender is positively correlated
with post-traumatic stress and the overall score
in psychopathology. The experience of the dis-
ease in both groups is positively correlated with
the symptoms of post-traumatic stress and es-
pecially aggression.

Gender differences

The t-test for independent samples was
used to investigate differences in gender and
age, post-traumatic stress, overall psychopa-
thology and overall assessment of aggression.
Significant differences were observed between
the sex, regarding post-traumatic stress and
overall psychopathology, while no statistically
significant differences were found in age and
aggression between the sex, as the size of the
differences in the means was very small. Spe-
cifically in post-traumatic stress, the average of
the post-traumatic stress scale, the average for
men treated with covid19, was 31.08 + (8.03),
while for women treated, the average was 35.24
+(9.38), with a statistically very significant dif-
ference between the two groups in their com-
parison with the t-test (p = 0.001). In the total
score of psychopathology, the average of the to-
tal score of the psychopathology scale for men
who declared that they were hospitalized was
48.57 + (30.82), while for women, the corre-
sponding average was 67.32 + (14.32), with a
statistically significant difference between the
two groups in their comparison with the t-test

(p = 0.000).

DISCUSSION

In the present research study participated only
individuals who became ill with covid19 and
had simple hospitalization (not in an intensive
care unit) in a Greek hospital-pandemic refe-
rence center or remained in compulsory confi-
nement (quarantine) in a familiar environment
for at least fourteen days, period of disease
onset and the start of restrictive measures by
the state (March - June 2020). The two groups
of the sample differ in the manifestation of
psychopathology, depression and mainly the
appearance of symptoms of post-traumatic
stress. The results show the appearance of
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post-traumatic stress disorder, depression and
anger in patients in the period immediately
after their hospitalization. People who have
been quarantined do not have similar disor-
ders, which leads us to the conclusion that the
conditions and special features of the disea-
se that lead to hospitalization seem to create,
among other things, a condition of psycho-
traumatic event that increases the likelihood
of post-traumatic stress disorder. This is in line
with studies showing that the experience of
life-threatening events causes mental disorders
and stress and can lead to emotional problems
in the period immediately following their ex-
piration (Huber, 2003). Regarding the levels
of post-traumatic stress disorder, it was found
that women have higher levels of post-trauma-
tic stress disorder than men, a result which is in
agreement with similar studies (Armor et al.,
2011). An attempt to interpret the high levels
of hostility of hospitalized individuals could be
based on Foulds (1967) view that high levels
of hostility reflect difficulties in interpersonal
relationships caused by a traumatic event. The
deeper and mutually satisfactory interperso-
nal relationships people have with each other,
the less likely they are to resort to extroverted
or introverted hostility, even in cases of stress
(Armor, etal., 2011). The results of the psycho-
pathology correlations, as measured by SCL-
90, of individuals in the covid 19 group treated
with sex and post-traumatic stress agree with
previous research highlighting the vulnerabili-
ty of the female population as opposed to men
(Armor et al., 2011).

Also, the results of the correlations of ag-
gression, as measured by HDHQ, of people
treated, post-traumatic stress disorder and psy-
chopathology are in line with studies, which
indicate that one of the ways in which people
experience a psycho-traumatic fact, they try to
protect themselves, is the manifestation of ag-
gressive attitudes (Stemmler et al., 2007). Fi-
nally, the results of the present study agree with
the findings of research that show that aggres-
sion functions as an autonomic reflex reaction
and is a socialized form of post-traumatic stress
disorder, associated with the manifestation of
psychopathological behavior (Stemmler et al.,
2007; Jarymowicz & Bar -Tal, 2006).

V.107/N° 2

'This research highlights a part of the spe-
cial psychological profile of people suffering
from coronary artery disease covid19, which
becomes particularly important in the context
of developing policies to promote, prevent and
manage health problems arising from the pan-
demic.
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RESUMEN

Introduccién: El propésito de este estudio fue investigar posibles trastornos mentales en pa-
cientes que contrajeron Covid19 durante la pandemia de 2020 y fueron hospitalizados en un
hospital griego (fuera de la unidad de cuidados intensivos) y su evaluacion comparativa con los
que ingresaron en cuarentena sin el inicio de sintomas graves covid 19. Método: El estudio
involucré a 348 adultos de Grecia, a saber, 166 pacientes que fueron dados de alta después de
la hospitalizacién en un hospital de referencia para pandemias y 182 individuos asintomaticos
y no controlados que fueron puestos en cuarentena en un ambiente familiar durante el evento.
pandemia. Resultados: Las personas que fueron hospitalizadas en el pais por sintomas de covid
19, presentan en el periodo posterior al alta, trastornos mentales principalmente depresién
y estrés postraumiético. Aquellos que fueron puestos en cuarentena obligatoria no mostraron
sintomas similares. Conclusiones: La naturaleza y caracteristicas de la enfermedad covid 19,
asi como la simple hospitalizacién, parecen crear, entre otras cosas, trastorno de estrés pos-
traumdtico y depresién que se manifiestan y siguen a los pacientes en el periodo posterior al
alta. También parecen manifestarse sintomas de depresion y sentimientos de ira intensa. Estos
resultados muestran una parte de los trastornos y psicopatologia de los pacientes con covid19
tras su tratamiento. La manifestacién de estos trastornos mentales parece estar relacionada con
las condiciones especificas de la enfermedad pandémica, su extensién, intensidad, asi como
sus caracteristicas como aislamiento social, mortalidad y contagio. La investigacién, asi como
el tratamiento oportuno y adecuado del contexto de los trastornos mentales, especialmente
el estrés postraumadtico y la depresién, deben recibir una atencién especial y ser objeto de una
investigaciéon mas amplia a lo largo del tiempo.
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ABSTRACT
Bone metastases develop in approximately 30-70% of all cancer patients. Pain is a universal human
experience condition, and it is a common question for people to seek health care. The study aimed to
describe the efficacy and roles of different strategies in the control of bony pain in metastatic cancerous
patients. This is an observational study carried out, from the 1** of December 2018 to the 30" of De-
cember 2019. Exactly 100 cancerous patients were enrolled. Patients were assessed before received of
pain control modalities, in the beginning, and at the end of treatment. Bone pain scoring was used from
0 (no pain) to 10 (the worst pain). Our findings regarding sex, there were 51(51%) male and 49(49%)
female. The mean age was 57.3+11.2 years, and the most frequent age group was 41-50 years as 37(37%).
Among cancer types, breast cancer comes in 1* rank cases studied in our research 37(37%), followed by
prostate cancer 24(24%). Spine vertebrae were the most site figured 52%, followed by pelvic bones in
36%. Most patients did not require surgery. Whereas 15% of patients underwent cord decompression,
13% required internal fixation and only four patients performed for vertebroplasty. The sharp pain was
commonly described by 40%, followed by stabbing nature in 15%. Frequent pain was more prevalent
in 60% of patients, whereas constant pain presented in 40%. The night was the commonest timing of
feeling pain in 55%. After receiving treatment, several modalities cause shifting of the pain scoring
downward. Combination of more than strategies more efficient than of use one option for manage of

bone pain with a better outcome, and prognosis.

Keywords: Bone metastasis, Pain scoring, Spinal cord decompression, Internal fixation, Bone pain

INTRODUCTION

Bone is the most common site of cancer metastasis,
with an estimated 300,000— 400,000 US cancer
patients affected by bone metastases (BM) each
year) and it may be asymptomatic, they com-
monly cause significant morbidity and functional
impairment due to pain, pathologic fracture, or
spinal cord compression (SCC)1, 2]. The workup
of bone metastases includes a detailed pain history,
physical examination, and relevant radiographic
studies like plain x-ray, bone scan, CT scan, MRI,
or PET™M,

Options include pharmacologic therapy, ra-
diotherapy, systemic therapy (bisphosphonates,
chemotherapy, hormonal therapy), and orthope-
dic surgery (including minimally invasive tech-
niques such as vertebroplasty). Surgical treatment
is most appropriate for patients with impending
or established pathologic long-bone fracture, or
impending or established SCC, assuming ade-

quate performance status (PS) and life expectan-

cy. Patients with SCC who had timely surgical
decompression and postoperative RT have better
outcomes, including higher rates of ambulation,
compared with EBRT alone. The orthopedic
surgical modalities including Spinal cord decom-
pression, fixation of the fracture, kyphoplasty
vertebroplasty, and cementoplasty!. The goals in
the treatment of include pain relief, preservation
of mobility and function, prevention of future
complications, optimized quality of life (QoL),
maintenance of skeletal integrity, and minimiza-
tion of hospitalization!!.

Radiotherapy was reported to be eftective in
palliating pain, with partial pain relief seen in 80-
90% of patients and complete pain relief in 50%!2..
The response to treatment depends on a large
number of factors, including sex, primary site, and
histology, performance status, type of lesion, lo-
cation of the metastases, weight-bearing vs non—
weight-bearing site, the extent of disease, number
of painful sites, marital status, and level of pain
before treatment?,
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'The most common symptom of bone metas-
tases is slowly progressive, insidious pain that is
fairly well localized. The pain may be worse at
night. Pain from the femur or acetabulum may
worsen with weight-bearing or ambulation. In
contrast, pain from the inferior ischium or sa-
crum may be worse with sitting but less both-
ersome with ambulation. Although the pain is
frequently localized, pain may radiate to other
areasl,

Palliative care is an approach that improves
the QoL of patients and their families facing a
life-threatening illness. It aims to prevent and
relieve suffering by early identification, assess-
ment, and treatment of pain and other phys-
ical, social, and spiritual problems. It affirms
dying as a normal process and
does not intend to postpone or
hasten death. Palliative care
offers a support system to help
patients live as actively as pos-
sible until death(2, 4].

Pain is a universal human
experience, and it is the most
common question for people
to seek health care. A patient
whose pain cannot be cured or
controlled might have an end-
stage illness and he or she may
live for months in paintl. At
its best, pain is the body’s nat-
ural alarm system, warning
us of injury. The most widely
accepted definition of pain is
that given by the Internation-
al Association for the Study
of Pain (IASP): “Pain is an
unpleasant sensory and emo-
tional experience associated
with potential or actual tissue

Spinal
Instability or
Pathologic
Fracture?

Figure 1. Flowchart of a management algorithm for bone metastasis.

the treatment and 3% is not caused by can-
certl,

Despite increasing understanding about the
effective treatment of pain, patients with pain
from bone metastases frequently have inade-
quate pain management. Barriers to pain treat-
ment include physician underestimation of the
patient’s pain and reluctance by the patient to
report painl”. There is a significant discrepancy
between the physician’s estimate of pain and
the pain level reported by the patient!”). The use
of a validated pain scale, such as the Brief Pain
Inventory, allows the patient to describe the se-
verity of pain and the interference of pain with
function in a manner that can be understood
both by the patient and the physician”.

Painful Bone
Metastasis

Spine

Impending/
A Metastasis?

AR  Established
SCC?

* Yes
Good KPS/ No No Good KPS/
prognosis? prognosis?
+ Yes

Surgical

Post-op

damage or described in terms
of such damage.” Pain is al-
ways subjective, and it means
that psychosocial and spiri-
tual concerns can modify the
sensation of it According to
research by Sloan-Kettering
Cancer Center, 78% of can-
cer-related pain is caused by
the tumor, 19% is related to

Painful/
Sclerotic
Lesions?
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Bony pain management in cancerous patients

METHODS

RESULTS

'This is an observational study carried out from
the 1% of December 2018 to the 30" of Decem-
ber 2019. All patients recruited and exposed
to SC decompression, internal fixation, and
radiotherapy as palliative issues for pain con-
trol. All information about variables collected
included age, tumor types, site of pain, words
describe pain, characteristics of pain, timing
of pain, medication relief pain, conditions in-
terfering with pain as general activity, mood,
work, sleep, enjoyment, concentration, and re-
lationship with others.

About 100 patients, who were referred for
pain control, enrolled in the study after in-
formed consent was obtained from all patients.
We catch eligibility criteria, and the sources
and methods of selection of participants by us-
ing the questionnaires sheet, figure 2.

Patients were assessed before, at the begin-
ning, and the end of treatment. For evaluation
of pain relief, a numerical scale was
used. This scores the pain from 0 (no
pain) to 10 (the worst pain). Complete
pain relief was defined as a complete
absence of pain and without the need

Our findings regarding sex, there were
51(51%) male and 49(49%) female. The mean
age was 57.3+11.2 years, and the most frequent
age group was 41-50 years as 37(37%). Among
cancer types, breast cancer comes in 1 rank
cases studied in our research 37(37%), followed
by prostate cancer 24(24%). Spine vertebrae
were the most site figured 52%, followed by
pelvic bones in 36%. Most patients didn’t re-
quire surgery. Whereas 15% of patients under-
went cord decompression, 13% required inter-
nal fixation and only four patients performed
for vertebroplasty, (Table 1).

Bone pain manifestations are illustrated in
(Table 2). The sharp pain was commonly de-
scribed by 40%, followed by stabbing nature
in 15%. Frequent pain was more prevalent in
60% of patients, whereas constant pain pre-
sented in 40%. The night was the commonest
timing of feeling pain in 55%.

Figure 2. Pain questionnaires sheet.

Pain Questionnaire

1. Where is your pain?

for analgesics. Partial pain relief was
defined as the reduction of pain by a 2
decrease in pain score of more than 2.

Circle the words that describe your pain.

Sharp Penetrating
Pain progression was defined as an in- — aggieg
crease in the pain score or increased T -—
medication use. The time to aChi€Ve 3. ocs your pain occur occasionally, frequently or is it ? (Circle one)
pain relief was recorded from the day Occasionally  Frequently  Constant
of treatment. The duration of pain 4 Whattimeofdayis your pain the wors? (Circle one)
relief was measured as the time from Moming Aftemoon Evening Nighttime

pain relief to the progression of pain *
or an increase in analgesic medication.
All variables were collected in an

Excel sheet then transfer to statisti- . .
o at

Nopain0 1 2 345678910
6. What makes your pain better?

7. What makes your pain worse?

Rate your pain by circling the number that best describes your pain at its worst in the last month.

Pain as bad as you can imagine

cal analysis into a file of “IBM SPSS
Statistics” statistical package for social
sciences version 24 (SPSS, Chicago,
USA V 24). Frequencies and relative

None

a. General Activity

or ication are you iving for your pain? If you are not receiving any treatment or

medication, circle NONE.

9. Circle the one number that describes how, during the past week, pain has interfered with your:

Does Not Interfere 0 1 2 34 5 6 7 8 9 10 Completely Interferes

b. Mood Does Not Interfere 0 1 2 3 4 5 6 7 8 9 10 Completely Interferes
frequendes tabulation. Mean, and ¢. Normal Work Does Not Interfere 0 12 34 5 6 7 8 9 10 Completely Interferes
standard deviation describe the nor- o e Doss Mot latree 0 12 3 4 5 67§ 9 10 Complety Intaeduns
mal distribution. A two-sided P val- c. Enjoymentoflife  Does NotInterfere 0 1 2 3 4 5 6 7 8 9 10 Completely Interferes

ue of 0.05 or less and 95% confidence f
interval was considered statistically
significant.

V.107/N° 2

Ability to concentrate

g Relationships with
other people

Does Not Interfere 0 1 2 345 6 7 8 9 10 Completely Interferes

Does Not Interfere 0 1 2 34 56 7 8 9 10 Completely Interferes
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Table 1: Variables of the study.

Variables No. %
Male 51 51
Sex
Female 49 49
30-40 5 5
41-50 37 37
Age (years) |51-60 25 25
61-70 24 24
>70 9 9
Multiple myeloma 6 6
Lung 1 11
Breast 37 37
Tumor types |GIT 3 3
Prostate 24 24
Bladder 12 12
Ccup 7 7
Spine 52 52
Pain sites Pelvic 36 6
Limbs 6 6
Thorax 6 6
Spinal cord decompression 15 15
Orthopedic | Internal fixation 13 13
procedures | \Vertebroplasty 4 4
No need 68 38

Table 2: Bony pain characteristics of this study.

Variables No. %
Aching 10 10
Sharp 40 40
Penetrating 5 5
Descriptions | Burning 10 10
Stabbing 15 15
Exhausting 10 10
Unbearable 10 10
Occurrence Constant 40 40
Frequent 60 60
.. Nighttime 55 55
Timing -
Daytime 45 45
DISCUSSION

of 30 Gy in 10 fractions'2, 8, 9]. The single 8 Gy
fraction or multiple fraction schemes are more
effective at alleviating bone pain. Recent me-
ta-analyses have shown equal efficacy between
the different treatment regimens!3, 10, 11].

Bone metastases are a frequent complication
of many cancers, particularly prostate, lung,
and breast!10, 12]. They can lead to skeletal-re-
lated events, such as hypercalcemia, patholog-
ical fractures, spinal cord compression, and
these requirements for either orthopedic inter-
vention or radiotherapy'10, 12]. It is effective
in reducing pain in two-thirds of patients, with
about one-quarter of patients achieving a com-
plete responsel2, 3].

In 2007, Chow et al.113] compared response
rates for 16 randomized trials evaluating sin-
gle versus multiple fraction regimens, this me-
ta-analysis determined that there was equal
efficacy of both single and multiple fraction
treatment regimens.

Sharp, frequent, and night pain are com-
monly described. When assessing pain, pa-
tients should be asked to describe their pain, its
quality, intensity, location, temporal pattern,
and alleviating and aggravating factors!11]. The
management of pain in cancer should be un-
dertaken systematically, based on some princi-
ples. First, each pain should be assessed sepa-
rately, and it should be ascertained that they are
related to cancer'11].

WHO developed guidelines for the treat-
ment of cancer pain in 1986 (revised in 1996),
which were aimed at decreasing the prevalence
of inadequate analgesia, this the most cause to
used other options for alleviating pain in can-
cerous patients.

CONCLUSIONS

The bone demonstrated the most common site
of causing pain!?, so most patients received pal-
liation tools for bone secondaries. Radiotherapy
has been proven to be an effective treatment for
the palliation of symptomatic bone metastases
in addition to the orthopedics modalities. The
most common palliative doses for treating bone
metastases are either a single 8 Gy or multiple
fraction schemes such as 20 Gy in five fractions

Most patients sufter from sharp, frequent, and
night pain. After receiving palliative RT and/
or orthopedic interventions the pain intensity
shift to the minimum level.

Declarations:
‘The authors declare that they have no con-
flicts of interest, that the work has been ap-
proved by the ethics committee responsible

sjuatLrjed snouasued ulL juswasabeuew ured Auog

V.107/N° 2




116 L A P R E N S A E D I C A A R G E N T I N A
2 | in the workplace, and do not declare means of foundation.org/learn/publications/files/
s | financing of the work carried out. breakthrough-cancer-pain-report.pdf Con-
o sulted March 24, 2012. 2, 5, 7.

N 7. Kirou-Mauro A, Hird A, Wong J. Is re-
E REFERENCES sponse to radiotherapy in patients related
¢ to the severity of pretreatment pain. Int J
o | 1. Alysa Fairchild A, Stephen Lutz S (2011). Radiat Oncol Biol Phys. 2008;71:1208-
c Palliative Radiotherapy for Bone Metasta- 1211.
. ses. In: Decision Making in Radiation On- 8. Burke KM, Mohn-Brown EL, Eby L
§ cology (Vol. 1). J] Lu, LW Brady (Eds.), (2011). Medical-Surgical Nursing Care.
e (27 edition). Springer-Verlag Berlin Hei- 3rd edition. Pearson: USA. 133, 151, 153,
E delberg, Germany. 181, 265, 267-268, 281, 303.
= | 2. Falkmer U, Jarhult L, Wersall P, Caval- 9. Watson M, Lucas C, Hoy A (2005). The
E lin-Stahl E. A systematic overview of radi- Oxford Handbook of Palliative Care. Ox-
Z ation therapy effects in skeletal metastases. tord Univesity Press, USA. 27, 81.
< Acta Oncol. 2003;42:620-633. 10. NCCN (2019). Clinical Practice Guide-
“ | 3. Mendenhall WM, Mancuso AA, Amdur lines in Oncology. updated Version.2.
RJ, et al (2013). Palliative care of Cancer. WWW.NCCN.OrE.
In: Halperin EC et al. Perez & Brady’s 11. Nielsen OS, Bentzen SM, Sandberg E.
Principles and Practice of Radiation On- Randomized trial of single doses ver-
cology. 6th edition. USA: LIPPINCOTT sus fractionated palliative radiotherapy
WILLIAMS & WILKINS; (7577) of bone metastases. Radiother Oncol.
p-3285. 1998;47:233-240.

4. WHO. WHO definition of palliative care. ~ 12. Bray F, Ferlay ], Soerjomataram I, et al
http://www.who.int/cancer/ palliative/ (2018). Global Cancer Statistics 2018:
definition/en/ GLOBOCAN Estimates of Incidence

5. Ratanatharathorn V, Powers W, Moss and Mortality Worldwide for 36 Can-
WTT. Bone metastases: a review and critical cers in 185 Countries. CA CANCER ]
analysis of random allocation trials of lo- CLIN;68:394—-424.
cal field treatment. Int ] Radiat Oncol Biol 13. Chow E, Harris K, Fan G, et al (2007).
Phys. 1999;44(1):1-18. Palliative radiotherapy trials for bone me-

6. American Pain Foundation, 2010a. Break- tastases: A systematic review. ] Clin Oncol
through Cancer Pain. Mending the break 25:1423-1436.
in the continuum of care. http://www.pain-

RESUMEN
Las metdstasis 6seas se desarrollan en aproximadamente 30 a 70% de todos los pacientes con
cancer. El dolor es una experiencia de la condicién humana universal, y es comutn que las perso-
nas busquen atencién médica a raiz de ello. El presente estudio tuvo como objetivo describir la
eficacia y el papel de diferentes estrategias en el control del dolor éseo en pacientes cancerosos
metastdsicos. Se trata de un estudio observacional realizado entre el 1 de diciembre de 2018 y el
30 de diciembre de 2019. Se inscribieron exactamente 100 pacientes cancerosos. Los pacientes
fueron evaluados antes de recibir las modalidades de control del dolor, al principio y al final
del tratamiento. La puntuacién del dolor éseo se utilizé de 0 (sin dolor) a 10 (el peor dolor).
Nuestros hallazgos con respecto al sexo, hubo 51 (51%) hombres y 49 (49%) mujeres. La edad
media fue de 57,3 £ 11,2 afios y el grupo de edad mids frecuente fue de 41-50 afios, 37 (37%).
Entre los tipos de cincer, el cincer de mama ocupa el primer lugar entre los casos estudiados
en nuestra investigaciéon 37 (37%), seguido del cancer de préstata 24 (24%). Las vértebras de
la columna fueron el sitio mds representado en un 52%, seguido de los huesos pélvicos en un
36%. La mayoria de los pacientes no requirieron cirugia. Mientras que el 15% de los pacientes
se sometieron a descompresion del cordén, el 13% requirié fijacién interna y solo cuatro pa-
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cientes se sometieron a vertebroplastia. El dolor agudo se describié cominmente en un 40%,
seguido de naturaleza punzante en un 15%. El dolor frecuente fue mds prevalente en el 60% de
los pacientes, mientras que el dolor constante se presenté en el 40%. La noche fue el momento
mds comun de sentir dolor en el 55%. Después de recibir el tratamiento, varias modalidades
provocan un desplazamiento de la puntuacion del dolor hacia abajo. Combinacién de mds de
estrategias mds eficientes que utilizar una opcién para el manejo del dolor éseo con un mejor
resultado y pronéstico.
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ABSTRACT

'The study aimed to compare Ultrasound-Guided Normal saline plus steroid hydrodissection group and
Ultrasound-Guided normal saline alone hydrodissection group in patients with carpal tunnel syndro-
me (CTS), and to determine their clinical relevance in relation to treatment outcomes. We performed
60 US-guided hydrodissections Normal saline with and without corticosteroid injections in 51 patients
with CTS and evaluated their pre- and post-injection US findings. We categorized these injections
into two groups based on the normal saline plus corticosteroid (steroid group). normal saline (control
group) and we also recorded clinical data including gender, age, side of injection, BW, and the duration
of pre-injection CTS related discomfort. The outcomes were measured using the visual analog scale
was assigned to assess the primary outcome. The secondary outcomes were assessed using the Boston
Carpal Tunnel Syndrome Questionnaire, cross-sectional area of the median nerve, and electrophysio-
logical studies. The assessment was performed prior to injection, and 1, 3, and 6 months’ post-injection,
and the symptom relief for the patients receiving normal saline and steroid injection were compared.
We compared hydrodissections with normal saline and corticosteroid injections the clinical data, pre
injection CSA-MN at the inlet of the carpal tunnel, and pre-injection BCTQ_scores showed no sig-
nificant intergroup differences (p > 0.05). All patients (data from 30 wrists in each group) completed
the study. Compared both the control group, at all post-injection time points, both groups had a sig-
nificant reduction in pain and disability, improvement on electrophysiological response measures, and
decreased cross-sectional area of the median nerve. Our study reveals that ultrasound-guided Normal
saline with and without corticosteroid hydrodissection has therapeutic effect in patients CTS. Nerve
hydrodissection was shown to be potentially beneficial for CTS patients’ pre-surgery. Hydrodissection
is a simple, minimally invasive procedure that can be performed using only NS. In addition, compared
to blind injection, hydrodissection under ultrasound guidance can lower the chances of nerve injury.
Key words: carpal tunnel syndrome, hydrodissection, corticosteroid, Normal saline injection, ultra-
sound guidance

INTRODUCTION

Carpal tunnel syndrome (CTS), involving com-
pression of the median nerve (MN) deep to the
flexor retinaculum, is one of the most common
nerve entrapment syndromes encountered in mus-
culoskeletal practicell, 2]. The age distribution is
bimodal with first peak in early 50s and second
peak at age 75-84 years, and women, especially
during pregnancy, are more commonly affected
than men®). There are many causes and risk fac-
tors for carpal tunnel syndrome, such as trauma,
vascular lesions, inflammation, obesity, occupatio-

nal exposure, older age, osteoarthritis, pregnancy,
hypothyroidism, or autoimmune diseases!**.
Pathophysiology of CTS is due to multifacto-
rial causes, including nerve compression and trac-
tion disorders of the intraneural microcirculation,
directlesioning of the myelin sheath and axon, and
alteration in the supporting connective tissue. In-
creased carpal tunnel pressure is thought to cause
ischemic compression of the median nervel. The
severity of carpal tunnel syndrome can be divided
into 5 levels, from very mild symptoms (pins and
needles sensation, pain, or sensibility loss in the
fingers and/ or hand, mostly only during night-
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time) to continuously very severe symptoms
(pins and needles sensation, pain, significant
then atrophy, and/or significant sensibility loss
in the fingers and/or hand, most time)'10].

Although ultrasound of the carpal tunnel
can depict similar MRI criteria used in CT',
the most commonly evaluated parameter has
been the median nerve cross-sectional area.
Using the circumferential trace mode on the
ultrasound screen, the cross-sectional area of
the median nerve can

be measured. A widely accepted cutoff
cross-sectional surface area for CTS with
the highest sensitivity and specificity is 10
mm?2, measured at the carpal tunnel inlet or
pisiform. This sensitivity and specificity is
high!11-14]. Although to avoid blind injec-
tion complications and for providing safer,
reliable, and more efficient needle tip place-
ment during CTS injections, ultrasound (US)
guidance can play a beneficial role. Current-
ly, musculoskeletal US has gained popularity
based on its dynamic real-time property and
low-cost availability!15]. Ultrasound pro-
vides high-resolution scanning view of me-
dian nerve and surrounding vessels and ten-
dons and assists in diagnosis as well as needle
placement guidance. Hence, there is a need
for new intervention during the pre-surgical
stages of CTS. Hydrodissection is a mini-
mally invasive procedure of injecting fluid in-
to anatomic spaces to facilitate dissection and
adhesiolysis during surgery. injecting the ma-
terial between the MN and transverse carpal
ligament and underlying tendons which may
interrupt the adhesions of MN and reduce the
symptoms!16, 17].

MATERIALS AND METHODS

Study design

'This prospective, randomized, controlled,
double-blind study was conducted between
January 2017 and July 2018. In Nursing home
in Baghdad Medical City and Private Pain
Management Clinic. A total of 51 patients of
them (total 60 wrists) were enrolled. Patients
with suspected diagnosis of CTS were referred
for this trial by orthopedic, neurologist and

neurosurgery specialists. We obtained clinical
history and performed physical examinations
and electrophysiological studies. All patients
signed informed consent and were block-ran-
domized in a 1:1 ratio by drew random num-
bers from a sealed envelope. The patients were
assigned to either a steroid group or a control
group.

In the steroid group (n=30), patients under-
went one session of ultrasound-guided median
nerve hydrodissection with lcc Triamcinolone
40 mg mixed with 5 cc normal saline (NS) to-
tal volume 6 cc. Patients in the control group
(n=30) received ultrasound-guided guided me-
dian nerve hydrodissection with 6 cc normal
saline (NS). If the patients were diagnosed as
bilateral CTS, both wrists were assigned to the
same group.

Any other conservative management re-
garding CTS therapy was prohibited from 2
weeks prior to initiation until 6 months post
injection except for acetaminophen (500 mg,
up to 2g per day), which was allowed for pain

relief.

Inclusion and exclusion criteria

Patients, aged 20-80 years, diagnosed with
mild-to-moderate CTS, with symptoms last-
ing for a minimum of 6 months, and confirmed
by electrophysiological study, were enrolled.
'The definition of clinical symptoms/signs, and
inclusion and exclusion criteria are presented in
table 1 & 218].

'The methods used for diagnosing and grad-
ing CTS based on electrophysiological study
are presented in table 3 & 4(17-19].

Table 1. Inclusion criteria of symptoms and signs
(Diagnosed as CTS if meeting criterion 1 with more
than one of criteria 2 or 3 or 4).
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Table 2. Exclusion criteria (met anyone).

Table 3. Electrophysiological Study Cut-off points or
abnormal value.

Table 4. Electrophysiological Study Grades.

The US-guided injection technique was
performed using the ulnar side approach. The
patients were maintained a comfortable seated
position with hands placed on a pillow, the fore-
arm supinated and the wrist resting in a neutral
position. In-plane ulnar approach was used for
the US-guided CT'S hydrodissection technique.
Intervention was performed with a commercial-
ly available sonographic scanner (ALpinion,,
the E-CUBE i7 with 10 to 12-MHz linear
transducer).

'The transducer was placed transversely along
the distal wrist crease (transversely between
the pisiform and the scaphoid bone) and per-

V.107/N° 2

Figure 1. Sterile US transducer cover and pajunk
echogenic 50 mm 22G Needle was used.

-»--.w#-‘»a‘»*'w Sl e ¢

o

Circumferential
Hydrodissection

pendicular to the median nerve at carpal tunnel
inlet (Figure 1). The flexor retinaculum was vi-
sualized as the hyperechoic structure forming
the carpal tunnel roof across the pisiform and
scaphoid bones. The median nerve lies just be-
low the flexor retinaculum, the ulnar nerve and
artery were detected just radial to the pisiform
outside the carpal tunnel. Doppler imaging can
be used to confirm the artery location if neces-
sary. The injection was performed under sterile
conditions with an in-plane freehand technique.
After skin preparation with an antiseptic chlor-
hexidine 2%, the proximal carpal tunnel was vi-
sualized with the same transducer. A sterile US
transducer cover and pajunk echogenic 50 mm
22G Needle was used. Needle entrance anes-
thetized with 1 cc xylocaine 1% then inserted
into the skin from the ulnar side of the proxi-
mal carpal tunnel at the level of the distal wrist
crease. The needle passed to skin nearly parallel
with the transducer. It traverses superficially to
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the ulnar nerve and artery, penetrating the flexor
retinaculum. Under real-time ultrasound-guide
median nerve hydro dissection with lcc Triam-
cinolone 40 mg mixed with 5 cc normal saline
(NS) total volume 6 cc or 6¢cc NS. 3 cc inject was
injected to hydro-dissected the MN from the
flexor retinaculum, and the residual 3 cc inject
was then injected to hydro-dissected the inferior
MN away from flexor tendons.

Figure 2. Hydrodissection the the inferior MN from
the flexor retinaculum and hydro-dissected MIN away
from the flexor tendons.

After injection, the operator scanned hrough
the whole carpal tunnel to confirm the delivery
of inject throughout the tunnel hydrodissection
the MN from the flexor retinaculum and hy-
dro-dissected the inferior MN away from the
flexor tendons.

Every patient was observed for half an hour
after injection for any complications, such as
nerve trauma, ecchymosis or bleeding etc., be-
fore discharge.

Outcome measurements

We performed all outcome assessments,
without knowledge of which group patients were
in or the injectate content, at 1, 3, and 6 months
post-injection, for comparison with pre-injec-
tion measures Outcome Measurements.

Primary outcome

Visual analog scale (VAS)

The severity of digital pain or paresthesia
or dysesthesia within one week before evalu-
ation was recorded using VAS, with the score
ranging from 10 (tremendous pain) to 0 (no
pain)20]. A minimum decrease of 1.3 points
in VAS or 25% reduction in pain is considered

the minimal clinically important difference for
pain intensity.

Secondary outcome

Secondary Outcome: Boston Carpal Tunnel
Syndrome Questionnaire (BCTQ) Score. The
self~administered BCTQ includes 2 subscales of
symptom severity (11 questions) and function-
al status (8 questions); it is the most commonly
used measurement for CT'S. Scores range from 0
to 5 points for each question, with higher scores
indicating greater severity and dysfunction.

Secondary Outcome

Cross-sectional Area (CSA) of the M. cir-
cumferential trace mode on the ultrasound screen,
the cross-sectional area of the median nerve can be
measured. In brief, the CSA was measured using
an electronic caliper at the proximal inlet of the
carpal tunnel (ie, at the scaphoid-pisiform level).
"The mean of 3 such measurements was used for
analysis.

Electrophysiological Analysis Results. The
anti-dromic sensory nerve conduction velocity
(SNCYV) and distal motor latency (DML) of the
MN were measured in all patients as described
elsewhere. In brief, the SNCV was measured
using a 14-cm stimulator that was proximal to
the active electrode over the second inter-pha-
langeal joint. The DML was recorded via MN
stimulation at 8 cm proximal to the active elec-
trode over the abductor pollicis brevis muscle.
An average of 3 such measurements was calcu-

lated.
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Statistical Analyses

All data were analyzed using IBM SPSS
software, version 22. Demographic data were
analyzed using an independent t-test for con-
tinuous data, and Fisher exact test for cate-
gorical data. A repeated-measures analysis of
variance and a subsequent post hoc test were
used for analysis of the follow up data. An in-
dependent t-test was performed to compare
differences between groups, including VAS
scores, BCTQ_scores, CSA of MN measure-
ments, electrophysiological study results, and
global assessment results. All statistical tests
were 2-tailed; a P value of less than 0.05 was
consider statistically significant.
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RESULTS

During a 18-month period (January 2017 and
July 2018), 79 carpal tunnel injections were un-
dertaken in 70 patients with CTS. 19 patients
were excluded because loss of follow-up US exa-
minations (19 injections in 19 patients). In total,
we included 60, injections that were performed
in 51 patients (Figure 3). Clinical characteristics
of the participants did not differ between groups
(Table 5). All results showed in tables 6-10. The
mean duration of symptom onset was 31.54+6.54
and 32.73+5.73 months in the normal saline plus
Steroid hydrodissection Group and normal sa-
line alone hydrodissection Group, respectively.

Table 5. Baseline Demographic and Clinical Charac
teristics of Study Participants.

BCTQ=Boston Carpal Tunnel Syndrome Questionnaire severity and
function, data were analyzed using an Independent t test, Chi-square test
or Fishers exact test.

Table 6. the Visual analog scale score.

Both group exhibited a significant reduction in pain and disabili-
ty became more pronounced as the follow-up duration increased
revealed significant improvement for VAS in both group data
were analyzed using an Independent t test, Chi-square test or
Fishers exact test.

V.107/N° 2

Table 7. Boston Carpal Tunnel Syndrome Question-
naire score.

Both group exhibited a significant reduction in Boston Carpal
Tunnel Syndrome Questionnaire score for severity and function
became more pronounced as the follow-up duration increased
revealed significant improvement.

Table 8. Electrophysiological study

Found that both groups had significant electrophysiologic im-
provement immediately after hydrodissection, showed impro-
vement in nerve conduction values as the follow-up duration
increased.

Table 9. Complications.
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Figure 4. Mean change at baseline and post-injection
in visual analog scale results in both groups (mean
standard error). The visual analog scale scores were
significantly lower in the both groups, at all follow-
up assessments (P<0.05), and this reduction became
more pronounced as the follow-up duration increased
an independent t-test was used.

0 Time
Month 1

Month 3 Month 6

-1

Mean
change at
baseline and
3 post-
injection in
_4 Vvisual
analog scale

-5

6

= Steroid hydodissection Group Normal saline hydrodissection Group

Figure 5. Mean difference at baseline and post-hy-
drodissection in Boston Carpal Tunnel Syndrome
Questionnaire (BCTQ) scores(severity) in both
groups (A) The BCTQ_scores were significantly
lower, indicating improvement at all follow-up as-

sessments (P<0.05).

Time

Month 1 Month 3 Month 6

-8 Mean difference at

baseline and post-

10 injection in (BCTQ)
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-14
-16 ——Steroid hydodissection Group

——Normal saline hydrodissection Group

Figure 6. The BCTQ_ (function) scores were
significantly lower, indicating improvement, in both
groups, at all follow-up assessments (P<0.05). All di-
fferences became more pronounced as the follow-up
duration increased.

Time

Month 1 Month 3 Month 6

Mean difference at

baseline and post-

-8 injection in (BCTQ)
scores

-10 (function)

——Steroid hydodissection Group
-12 ——Normal saline hydrodissection Group

We checked complication after injection,
including nerve insult, vessel insult, and skin
lesion (eg, color change). Infection in both
groups: 2 patients in Normal saline plus Steroid
hydodissection Group. N (30 wrist) had vascu-
lar insult that resolve after two days of proce-
dure. 5 patients in Normal saline plus Steroid
hydodissection Group. N (30 wrist) had ecchy-
mosis that resolved after one week of procedure
compare with 3 patients in control group.

DISCUSSION

'The present study is prospective, randomized,
controlled study to compare the benefit of Ul-
trasound-Guided Normal saline plus steroid
hydro dissection group and Ultrasound-Gui-
ded normal saline alone hydro dissection group
in patients with carpal tunnel syndrome (CTS)
both groups exhibited a significant reduction in
pain and disability, an improved electrophysio-
logical response, and a decreased CSA of the
MN for 6 months after treatment.

Our technique provided direct visual guid-
ance under US, as well as actual separation of
the MN from the compressing flexor retinac-
ulum throughout the carpal tunnel by hydro-
dissection.

Evers et al demonstrate that, in a cadaver
preparation, infiltration of saline into the carpal
tunnel can reduce the resistance to longitudinal
sliding of the median nerve This experiment
was prompted by recent interest in the concept
of ‘hydrodissection’ for the treatment of carpal
tunnel syndrome21]. This can be traced back to
a 2008 Smith J et al paper describing an ultra-
sound guided approach to the familiar procedure
of corticosteroid injection for CT'S in which the
needle is inserted from the ulnar border of the
wrist, transversely into the carpal tunnel22],
'The authors speculated that the infiltration of
inject between the median nerve and trans-
verse carpal ligament, and between the median
nerve and underlying tendons “may disrupt ad-
hesions”. Since then, enthusiasts for ultrasound
guided carpal tunnel injection have adopted the
idea that they are breaking adhesions between
the nerve and surrounding structures as an es-
tablished fact. The term ‘hydrodissection’ has
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become common place in descriptions of ultra-
sound guided carpal tunnel injections, and the
technique has even been described in a recent
textbook as being useful for disrupting adhe-
sions, especially after surgery'23].

The first thing which is notable about all
of the above-mentioned papers is that in every
case the hydrodissection procedure is carried out
with an inject containing between 40 and 80 mg
of methylprednisolone, or an equivalent amount
of an alternative steroid. Corticosteroid injec-
tion is known to be markedly effective in the
short term as a treatment for C'T'S, with approx-
imately 80% of patients reporting benefit from
injection, even when the injection is not ultra-
sound guided and no attempt is made at hydro-
dissection!24-26]. It should therefore procedure
confers additional benefit over and above corti-
costeroid injection without hydrodissection, or
alternatively that hydrodissection alone, with
saline, has a therapeutic effect superior to that
of a placebo injection, in which saline would be
injected just proximal to the carpal tunnel with
the same ultrasound guidance.

Injection-related placebo effects and sponta-
neous remission of CT'S could contribute to the
therapeutic effects in our study. Unfortunately,
the individual contribution of the placebo effect
vs. nerve hydrodissection is hard to differentiate
as the minimal volume of inject that is neces-
sary for a significant effect of nerve dissection
is unknown. Wu et al.,[27] found that ultra-
sound-guided perineural injection with 5 cc NS
could improve symptoms 6 months’ post injec-
tion in patients diagnosed with mild-to-moder-
ate C'TS compared with their baseline.

Malahias et el.,!24] also reported that 33%
of patients showed clinical improvement 12
weeks post ultrasound-guided perineural in-
jection of 2 cc NS. Nevertheless, the injec-
tion-related placebo effect was stronger than
the placebo effect after a non-interventional
procedure. Kirwan et al., have shown almost
30% pain reduction from placebo effect within
the first few weeks after intra-articular injec-
tion for patients with knee osteoarthritis28]. A
recent meta-analysis, however, demonstrated
statistically and clinically significant improve-
ment 6 months post intra-articular injection of
NS for knee osteoarthritis(29].

Additionally, the possibility of spontaneous
remission in these prior studies cannot be com-
pletely excluded. Padua et al.,!30] revealed that
patients with untreated CTS showed between
27% and 34% symptomatic improvement after
10 to 15 months’ follow-up in a prospective study.

Ortiz-Corredor et al.,[31] demonstrated
that 25% and 47.6% of untreated patients with
CTS showed electrophysiological improve-
ments and symptom recovery respectively in
a 2-year follow-up study. Because we used a
uniform injection procedure and injectate vol-
ume in a randomized, double-blind, controlled
trial, the possible concurrent effect of placebo
effect and spontaneous remission cannot be ig-
nored in our study.

In our study, we found that the majority of
parameters of BCTQ improved in both groups
at the initial follow-up time point. As the ef-
tect of nerve hydrodissection is postulated to
be initiated at early follow-up time points, this
result was unexpected. The injection-related
placebo effect may influence the initial ther-
apeutic effect in both groups making it hard
to distinguish the intergroup difterences until
progressive nerve regeneration which often oc-
curs at later stages after hydrodissection. Pe-
ripheral nerve regeneration is a relatively slow
process, proceeding at a rate of 1 mm/day in
humans. One study showed re-innervation of
the thenar eminence by the median nerve af-
ter carpal tunnel release (CTR) of at least 12
months(32]. In a cohort study of 45 patients
with mild, moderate, and severe CTS, indi-
viduals were treated with CTR and a postop-
erative electrophysiologic evaluation was per-
formed 2 weeks, 2 months, and 6 months after
surgical decompression. The authors found that
the mild group had significant electrophysio-
logic improvement immediately after decom-
pression. The moderate group showed marked
improvement in nerve conduction values in all
cases. In the severe group, electrophysiologic
improvement was seen, but normalization of
electrophysiologic test values were only possible
in a few patients(33]. Extrapolating from this
study, it would be safe to assume 6 months to
be adequate for repeat electrodiagnostic testing.

We think that the effect of hydrodissec-

tion-induced mechanical remobilization of the
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MN may be brief because NS does not have any
additional pharmacological effect. We hypothe-
sized that the initial therapeutic effect may result
from the mechanical hydrodissection and that
subsequent nerve regeneration would contrib-
ute to the observed long-term effect. In contrast
to BCTQ,, CSA is an objective measure that
would be unaftected by injection-related placebo
effect. We observed significant decreased CSA
between the two groups from 1 month post in-
jection through all follow-up time points. These
findings may indicate that the effect of nerve
hydrodissection can be observed as early as 1
month post injection. However, Peters-Veluth-
amaningal et al.,'34] found that 5 of 33 (15%)
patients exhibited a satisfactory partial response
at a follow-up assessment at 1 week after a 1-cc
normal saline injection. Girlanda et al.,'35] re-
ported notable improvement in nocturnal par-
esthesia and motor action potential at up to 2
months after a 15-mg normal saline injection (9
mg/cc; 2 injection sessions with a 1-week inter-
vening interval).

The effect of normal saline injection in
our study was longer and more pronounced,
compared with the effects in the aforemen-
tioned research, possibly owing to differences
in the guided method or inject volume. Our
study was the first to use ultrasound guided
injection with normal saline for the control
group, and the 6 cc of inject was a greater
volume than that used in previous studies. A
direct compression of the transverse carpal
ligament at the MN induces CTS, and CTS
subsequently induces inflammation of the in-
tra-carpal tendon. This condition commonly
causes a cycle of swelling within the carpal
tunnel and further compresses the MN!36].
Moreover, compared with blind injection,
ultrasound- guided nerve hydrodissection is
better for removing surrounding tissues from
the MN, especially the intra-carpal tendons.

Limitations

Our study has some limitations. First, the
small patient group with female predominance
and the lack of long-term follow-up.

Second, we were not able to determine the
influence or most appropriate timing of nerve

hydrodissection. the recurrence rates and long-
term effects of treatment are unknown. Further
research should include longer study periods
to determine nerve hydro dissection has thera-
peutic effect in patients with mild-to-moderate
CTS, additional benefit for the long-term CTS
treatment and to verify the effects of reducing
recurrence.

Finally, the optimal dosage and number of
hydrodissection. sessions is unknown, so fur-
ther studies are needed

CONCLUSION

This study demonstrates that nerve hy-
dro dissection has therapeutic effect in pa-
tients with mild-to-moderate CTS. Nerve
hydrodissection was shown to be potentially
beneficial for CTS patients pre-surgery. Hy-
drodissection is a simple, minimally invasive
procedure that can be performed using only
NS. In addition, compared to blind injection,
hydrodissection under ultrasound guidance
can lower the chances of nerve injury. More-
over, the cumulative effect of hydrodissection
is expected after repeated injections, and hy-
drodissection may also have possible advan-
tages for post-operative adhesion in patients

with CTS.

Recommendation

In future research, nerve hydrodissection
could be compared with traditional manage-
ment techniques, e.g., splint, physical therapy
and its effect could be studied in CTS patients
with post-operative adhesions or unsuccess-
tul surgery. Further studies are also needed to
prove the effect of this technique for other en-
trapment neuropathies.

Abbreviations and Acronyms:

BCTQ= Boston Carpal Tunnel Syndrome
Questionnaire; CSA= cross-sectional area;
CTS= carpal tunnel syndrome; DML= distal
motor latency; MN = median nerve; SNCV=
sensory nerve conduction velocity; VAS=
visual analog scale, MN= median nerve;
SNCV= digit/wrist sensory nerve conduction
velocity; DML= distal motor latency
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RESUMEN

El estudio tuvo como objetivo comparar el grupo de hidrodiseccién de solucién salina normal
guiada por ultrasonido mds esteroides y el grupo de hidrodiseccién de solucién salina normal
guiada por ultrasonido sola en pacientes con sindrome del tunel carpiano (STC), y determinar
su relevancia clinica en relacién con los resultados del tratamiento. Realizamos 60 hidrodi-
secciones guiadas por ecografia con solucién salina normal con y sin inyecciones de corticos-
teroides en 51 pacientes con STC y evaluamos los resultados de la ecografia antes y después
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de la inyeccién. Clasificamos estas inyecciones en dos grupos segtn la solucién salina normal
mis corticosteroide (grupo de esteroides). solucién salina normal (grupo de control) y también
registramos datos clinicos que incluyen el sexo, la edad, el lado de la inyeccién, el peso corporal
y la duracién de las molestias relacionadas con el STC antes de la inyeccién. Los resultados se
midieron mediante la escala analégica visual que se asigné para evaluar el resultado primario.
Los resultados secundarios se evaluaron mediante el cuestionario del sindrome del tinel car-
piano de Boston, el drea transversal del nervio mediano y estudios electrofisiolégicos. La eva-
luacién se realizé antes de la inyeccién y 1, 3 y 6 meses después de la inyeccién, y se compar6 el
alivio de los sintomas de los pacientes que recibieron la inyeccién de solucién salina normal y de
esteroides. Comparamos las hidrodisecciones con la solucién salina normal y las inyecciones de
corticosteroides; los datos clinicos, la preinyecciéon de CSA-MN en la entrada del tinel carpiano
y las puntuaciones de BCTQ antes de la inyeccién no mostraron diferencias significativas entre
los grupos (p> 0,05). Todos los pacientes (datos de 30 muifiecas en cada grupo) completaron
el estudio. En comparacién con el grupo de control, en todos los momentos posteriores a la
inyeccién, ambos grupos tuvieron una reduccién significativa del dolor y la discapacidad, una
mejoria en las medidas de respuesta electrofisiolégica y una disminucion del drea transversal del
nervio mediano. Nuestro estudio revela que la solucién salina normal guiada por ecografia cony
sin hidrodiseccién de corticosteroides tiene un efecto terapéutico en los pacientes con STC. Se
demostré que la hidrodiseccién nerviosa es potencialmente beneficiosa para los pacientes con
STC antes de la cirugfa. La hidrodiseccién es un procedimiento simple y minimamente invasi-
vo que se puede realizar utilizando tinicamente NS. Ademds, en comparacién con la inyeccién a
ciegas, la hidrodiseccién bajo guia ecogréfica puede reducir las posibilidades de lesion nerviosa.

Ultrasound-Guided hydrodissection for treatment of Patients with Carpal Tunnel Syndrome
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