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Abstract

Background/Aim: Although stressors and traumatic life events are known to be predisposing factors for
developing functional neurological disorder (FND), the etiology of the disorder has not been fully
elucidated. In this study, oxidative stress parameters and serum levels of S100B protein were investigated
in pediatric patients with functional neurological disorder. The association of these parameters with stress
factors and traumatic life events was investigated.

Methods: This case-control study included a control group of 35 patients aged 8-18 years and 32 healthy
subjects diagnosed with functional neurological disorder. The Childhood Trauma Scale and Dissociative
Experiences Scale were applied to both groups. Serum levels of the patient and control groups were
compared by blood sampling: total oxidant status (TOS), total antioxidant status (TAS), oxidative stress
index (OSI), and S100B.

Results: It was found that the Childhood Trauma Scale total score, emotional neglect, emotional abuse,
physical neglect and the Dissociative Experiences Scale were statistically significantly higher in the FND
group than in the control group (P<0.001, P<0.001, P=0.013, P=0.017, P<0.001). Stressors were found to
be statistically significantly higher in the FND group than in the control group (P=0.020). There was no
statistical difference between the FND group and control groups regarding the TAS, TOS, OSlI, and S100B
levels (P=0.965, P=0.228, P=0.268, P=0.517, respectively).

Conclusion: Our study is the first to investigate TOS, TAS, OSI and S100B in children with FND. In our
study, although stressors and traumatic experiences were significantly higher in the functional neurological
disorder group compared to the control group according to the stress susceptibility model, contrary to
expectations, there was no significant difference in oxidative stress parameters and serum S100B levels. It
was thought that the interaction between FND, which is characterized by biopsychosocial interaction and
can manifest itself with various clinical symptoms, and stress may not be linear as initially thought, and the
interaction between genetic predisposition and environmental factors may play a more complex role. The
absence of significant differences observed in oxidative stress parameters and serum S100B levels may
suggest that we should focus on different pathways and different potential biomarkers that need to be
investigated in the future to understand the etiology and diagnosis of FND. However, the limitations noted
above may affect the generalizability of the study findings.

Keywords: pediatric, functional neurological disorder, oxidative stress, S100B
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Introduction

Functional neurological disorders refer to clinical
presentations characterized by neurological symptoms such as
voluntary or motor issues in the body, despite the absence of any
identifiable physical or physiological problems [1]. In adults, the
prevalence of the disorder is two to ten times higher among
females compared to males, while in children it is more common
among girls. The condition usually first appears in adolescents
and young adults, often between the ages of 10 and 35 [2]. The
incidence of functional neurological disorder is estimated to be
2% to 5% per year in large-scale population-based studies.
Studies have found that early childhood trauma, emotional life
stress, and conflict are associated with functional neurological
disorder symptoms [3,4].

Chung et al. reported irregularities in the hypothalamus-
pituitary-adrenal (HPA) axis in children and adolescents with
functional neurological disorders. They observed a weakened or
inverted cortisol awakening response, which is typically
associated with chronic stress [5]. Additionally, one adult study
found a decreased cortisol awakening response in FND patients
using a transdiagnostic approach. This findings suggests that the
previously activated system exhibits a more chronic stress or
disorder pattern. Therefore, the flow effect can be more complex
than a simple activation [6]. Additionally, the irregularities in the
HPA axis can be triggered by glucocorticoids, and it can disrupt
the oxidant-antioxidant balance [7]. In aerobic organisms,
oxidant and antioxidant systems are actually in balance.
Although oxidants in trace amounts are known to play a role in
signal transduction and immune responses in the cell, in cases
where the antioxidant balance is disturbed, excess oxidants
damage membrane lipids, enzymes, structural proteins, and DNA
by oxidation and play a role in the development of
neurodegenerative and neuropsychiatric conditions [8-10]. The
brain is particularly sensitive to stress due to its physiological
and structural properties and high metabolic rate [11]. Some
studies have shown that serum oxidant levels are elevated in
mood disorders, depressive disorders, and neurodevelopmental
disorders [12-14].

S100B is produced and released by astrocytes,
contributing to the modulation of calcium ion signaling,
maintenance of internal balance, protein phosphorylation,
cellular growth, genetic transcription, cellular differentiation,
enzymatic function, and internal cellular processes [15]. While
nanomolar concentrations of S100B are a neurotrophic factor
that reduces stress-induced damage and stimulates neuronal and
astrocyte growth and differentiation, recent observations show
that micromolar concentrations of S100B trigger apoptotic cell
death by causing an increase in reactive oxygen species, the
release of cytochrome C, and activation of the caspase cascade
[16,17]. Studies have shown that serum S100B levels increase in
psychosis, depression, and other mood disorders and revert with
treatment in some disorders [18-21].

No study in the literature has examined the levels of
oxidative stress and S100B that could contribute to the etiology
of functional neurological disorder in childhood. It has already
been mentioned that stressors and traumatic life events are
predisposing factors for the development of functional
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neurological disorders. We aimed to look at the etiology of
functional neurological disorder from a neuroinflammatory
standpoint by examining oxidative stress parameters and serum
levels of S100B protein in pediatric patients with functional
neurological disorder and investigating the association between
these parameters and predisposing factors.

Materials and methods

Study design

This case-control study was carried out by the Dicle
University Faculty of Medicine, Department of Child and
Adolescent Mental Health and Diseases. This study was
approved by the Dicle University Ethics Committee with
decision number 276 dated 17.10.2018. Study reporting was
done following the STROBE guidelines [22]. The data were
collected between October 30, 2018 and May 30, 2019.

Evaluation of functional neurological
groups

Thirty-seven patients (6 boys, 29 girls) aged 8-18 years
and diagnosed with functional neurological disorder were
enrolled in the study. The diagnostic criteria from the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) were used
to diagnose functional neurological disorder, and the patients
were evaluated by two different psychiatrists. To meet the
criteria, one or more changes in voluntary motor or sensory
function had to be present. Based on DSM-5 criteria, clinical
findings should demonstrate evidence of inconsistency or
incompatibility between the symptom in question and known
neurological or general medical conditions. The symptom or
deficit should be better explained by another physical or mental
health condition. Furthermore, the symptom or deficit should
cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning or warrant
medical evaluation.

According to the diagnostic criteria, acute functional
neurological disorder (FND) is defined as the presence of
symptoms for fewer than six months, while persistent FND is
defined when symptoms have been present for six months or
longer [1]. In our study, the mean time between the onset of
symptoms and the first visit to a psychiatry outpatient clinic was
6.41 (10.9) months, and patients with persistent FND were
included in the study. In our study, we found that 21.6% of the
FND group initially visited the psychiatry clinic, which is
consistent with the literature, but 78.4% came to our unit after
referral. It was observed that, prior to seeking psychiatry
admission, 45.7% of the patients visited pediatric neurology,
22.9% visited pediatrics, 22.9% visited emergency services, and
8.6% visited related clinics for their symptoms. Consequently,
the time between the onset of symptoms and admission to
psychiatry was prolonged. When the subtypes were examined
according to the symptoms in the FND group, it was found that
21 (60.0%) patients came mainly with seizures or seizure attacks.
In the other subtypes, there was one patient (2.9%) with
weakness or paralysis, three (8.6%) with unusual movements,
one (2.9%) with difficulty swallowing, and one (2.9%) with
speech signs (aphonia), anesthesia, or sensory loss. It was
observed that there was one (2.9%) patient with sensory loss,
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three (8.6%) patients with specific sensory symptoms, and four
(11.4%) patients with mixed symptoms.

Evaluation of control groups

At the Dicle University Faculty of Medicine,
Department of Child and Adolescent Mental Health and Diseases
where our study was conducted, there is a pediatric outpatient
clinic that provides services for healthy children, including
growth development, vaccinations, puberty issues and other
follow-ups. We invited eligible children and their families to
participate in this study at our clinic. Those who agreed
underwent a psychiatric evaluation conducted by two different
psychiatrists and met the exclusion criteria before being included
in the control group. In our study, 32 healthy volunteers were
included in the control group.

Exclusion criteria

For the patients and control groups, exclusion criteria
included severe neurological or chronic medical illness, head
injury, acute infection or inflammation, mental retardation,
psychotic disorders, bipolar disorder, moderate psychiatric
disorders, alcohol and substance use disorders, use of
psychotropic drugs, a diet high in oxidants and antioxidants,
intake of antioxidants such as vitamin E and C, and obesity in
their past and/or present lives.

Participant selection

Prior to commencing, the necessary sample size was
determined employing the G Power 3.1 analytical software.
Through power analysis, a sample size of 34 patients was
computed, considering a significance level (a) of 0.05, a
statistical power (1-p) of 80%, and a medium effect size. The
recruitment was concluded upon reaching an adequate number of
participants within the stipulated timeframe. Subsequently, three
individuals from the control group were excluded from the
analysis due to their expressed intention to withdraw from the
study.

Data collection

The Childhood Traumas and Dissociative Experiences
Scale was completed in the FND and control groups. After 12
hours of fasting, blood samples were drawn from the antecubital
vein into a biochemistry tube containing EDTA for the patient
and control groups. It was centrifuged at 3500 rpm for five
minutes (NF 048, NUVE). The sera obtained were stored at -80
C°.

Measurement of total antioxidant status (TAS)

The total antioxidant capacity (TAS) of serum samples
was measured by the automated measurement method developed
by Erel using an autoanalyzer (Architect C16000, Abbott). In
this method, the characteristic color of ABTS* *’ is bleached by
the antioxidants present in the sample. This reaction can be
monitored spectrophotometrically, and the rate of bleaching is
inversely proportional to the TAS of the sample. The reaction
rate is calibrated with Trolox, widely used as a conventional
standard for TAS measurement assays, and the appraisal results
are expressed in mmol Trolox equivalent/L. The assay has a
sensitivity of less than 3% [23].

Measurement of total oxidant status (TOS)

In the method developed by Erel, the oxidants present in
the sample oxidize the ferrous ion-o-dianisidine complex to
ferric ions. The oxidation reaction with glycerol molecules is
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accelerated and increased up to threefold. The iron (IIl) ion
forms a colored complex with xylenol in an acidic environment.
The color intensity, which can be  measured
spectrophotometrically, is related to the sample's total amount of
oxidant molecules. The assay is calibrated with hydrogen
peroxide, and the results are determined in micromolar hydrogen
peroxide equivalents per liter (expressed in pmol H2O; Equiv./L)
[24].

Calculation of oxidative stress index (OSI)

After aligning the measurement units, the oxidative
stress index (OSI) was calculated by dividing the total oxidant
content (TOS)/by the total antioxidant content (TAS) [24].

Measurement of S100B level in serum

The serum level of human S100B (Sunred Biological
Technology, catalog number: 201-12-4851 Shanghai, China) was
determined by the enzyme-linked immunosorbent assay (ELISA)
method with commercially available kits following the kit
procedures.

Childhood Trauma Questionnaire

This assessment instrument, developed by Bernstein et
al., consists of 28 questions. The scale determines a total score of
five subscores related to childhood sexual abuse, physical abuse,
emotional abuse, and emotional and physical neglect [25]. The
Turkish validity and reliability study of the Childhood Trauma
Scale was conducted in 2012 by Sar et al. [26].

Dissociative Experiences Scale

This is a 28-question self-report scale developed by
Bernstein and Putnam in 1986 that measures the frequency of
various dissociative experiences. Subjects give a score between 0
and 100 for each item, and the result is obtained by calculating
the average of the total score obtained [27]. The Dissociative
Experiences Scale was translated into Turkish by Sar et al. [28]
in 1997, and a validity and reliability study of the Turkish
version of the scale was conducted.

Statistical analysis

Statistical analysis was performed using the package
program SPSS 21.0 for Windows (SPSS, Inc.; Chicago, USA).
Descriptive values are expressed as number (n), percent (%),
mean (mean), standard deviation (SD), and median (median).
Pearson’s chi-square and Fisher's exact test were used to
compare categorical variables. Continuous variables were
compared with parametric tests (independent samples t-test) if
they conformed to the normal distribution determined by the
Kolmogorov-Smirnov and Shapiro-Wilk tests, If they did not
conform to the normal distribution, a nonparametric test (Mann-
Whitney U test) was used. The relationship between variables
was assessed with the Spearman correlation test. The
significance level was accepted as P-value <0.05.

Results

The functional neurological disorder group (FND)
consisted of 35 participants (29 [82.9%] female, 6 [17.1%]) male
with a mean age of 14.20 (2.33) years. The mean age of the 32
participants (27 [84.4%] female, 5 [15.6%]) male in the control
group was 14.22 (2.29) years. The mean educational level in the
FND and control groups was nine years. There was no
statistically significant difference between the groups regarding
age and gender (P=0.974, P=0.867). It was found that in the
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FND group, from the onset of symptoms to admission to
psychiatry was, on average, 6.41 (10.9) months.

When evaluating the results of the Childhood Trauma
Scale and the Dissociative Experiences Scale, it was found that
the total scores of the Trauma Scale, emotional neglect,
emotional abuse, physical neglect, and Dissociative Experiences
Scale were statistically significantly higher in the FND group
than those in the control group (P<0.001, P<0.001, P=0.013,
P=0.017, P<0.001) (Table 1).

Table 1: Childhood trauma scale and dissociative experiences scale results between groups

Groups Parameter n mean (SD) DF t P-value
FND group Emotional abuse 35  7.75(3.54) 65 = 0192 0.013
Control group 32 6.37(2.21)

FND group Physical abuse 35  5.94(2.37) 65 0.589  0.081
Control group 32 5.51(1.55)

FND group Physical neglect 35 | 7.46 (3.09) 65 1.950 0.017
Control group 32 6.19(1.71)

FND group Emotional neglect | 35  12.54 (6.02) 65 4.052  <0.001
Control group 32 | 7.04(2.86)

FND group Sexual abuse 35  5.40(1.09) 65 0570 0.084
Control group 32 5,08(0.27)

FND group CTQ Total 35 | 40.11(12.75) 65 @ 3.132 <0.001
Control group 32 31.57(5.48)

FND group DES Total 35 | 28.77(22.70) 65 | 2.481 <0.001
Control group 32 | 21.87(13.66)

FND: functional neurological disorder, CTQ: Childhood Trauma Questionnaire, DES: Dissociative
Experiences Scale, n: number, SD: Standard deviation, DF: Degree of freedom, t: Independent t-test value

There was no statistical difference between the FND
and control groups regarding TAS level and OSI (P=0.965,
P=0.268). TOS and S100B levels were slightly higher in the
FND group, and there was no significant difference between the
two groups (P=0.228, P=0.517) (Table 2 and 3). There was no
significant relationship between the total score of the Childhood
Trauma Scale, the Trauma Scale subgroups and the Dissociative
Experiences Scale score, and the TAS, TOS, S100B, and OSI
(Table 4).

Table 2: TAS, TOS, OSI INDEX scores between groups

Groups Parameter n mean (SD) DF t P-value

FND group TAS, 35  1.53(0.18) 65 0.200 0.911
mmol Trolox equiv/L

Control group 32 | 1.53(0.18)

FND group TOS, 35 25.80(10.93) 65 1.252  0.596
umol H20; equiv/L

Control group 32 | 22.66 (9.45)

FND group osl 35  1.71(0.82) 65 1.296 = 0.540

Control group 32 | 1.47(0.64)

FND: functional neurological disorder, n: number, SD: Standard deviation, DF: Degree of freedom, t:
Independent t test value

Table 3: S100B values of the between groups

Groups Parameter | n Median = Mean Rank = U P-value
FND group S100B, ng/L | 35 = 333.35 34.48 544500  0.846
Control group | 32 | 32271 @ 3356

FND: functional neurological disorder, n: Number, Median: Median value, Mean Rank: Mean Ranks, U:
Mann Whitney U test value

Table 4: Correlation of childhood trauma scale and dissociative experiences scale scores with
parameters measured in blood

FND group TAS TOS S100B | OSlI
mmol Trolox = pmol H202 = ng/L
equiv/L equiv/L
Emotional abuse ro | 0.113 0.190 0.033 -0.114
p | 0.253 0.130 0.423 0.251
Physical abuse ro | 0.001 -0.205 -0.136  0.239
p | 0.498 0.112 0.211 0.077
Physical neglect ro | -0.002 -0.156 0.026 0.181
p | 0.496 0.179 0.439 0.141
Emotional neglect | ro | -0.132 -0.035 -0.035  0.000
p | 0219 0.419 0.419 0.499
Sexual abuse ro | -0.099 -0.163 -0.064  0.174
p | 0.280 0.167 0.362 0.152
CTQ Total ro | -0.046 -0.030 0.024 0.036
p | 0.393 0.429 0.444 0.416
DES Total ro | 0.054 -0.030 -0.030 | -0.002
p | 0.376 0.429 0.433 0.494

FND: functional neurological disorder, CTQ: Childhood Trauma Questionnaire, DES: Dissociative
Experiences Scale, p: Spearman correlation significance value (P-value), ro : Spearman Correlation Number
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When asked about stressors, 8 subjects (22.9%) reported
family stressors, 9 subjects (25.7%) reported school problems, 6
subjects (17.1%) reported social relationship issues, and 12
subjects (34.1%) reported no stressors in the functional
neurological disorder group. In the control group, 3 individuals
(9.4%) reported family stressors, 2 individuals (6.3%) reported
school problems, 1 individual (3.1%) reported social relationship
issues, and 26 individuals (81.3%) reported no stressors. It was
found that stressors were statistically significant more frequently
in the FND group (P=0.020). In the FND group, when the
stressors (65.9%) and those who did not have stressors (34.1%)
were considered separately, there was no statistically significant
difference in serum levels of TAS, TOS, OSI and S100B
(P=0.185, P=0.286, P=0.098, P=0.710).

Discussion

Our study investigated the relationship between
stressors and adverse childhood experiences, which are
considered predisposing factors for the development of
functional neurological disorder, oxidative stress parameters, and
serum levels of S100B protein. One of our important findings is
that stressors and traumatic life events were more prevalent in
the functional neurological disorder group, as expected. Another
important finding is that measurements of oxidative stress
indicators and S100B concentrations exhibited no notable
distinctions among pediatric patients with  functional
neurological disorder when compared to the control group. There
was no significant correlation between the extent of adverse
childhood experiences and oxidative stress parameters and
S100B levels.

If we consider stress from a psychoneuroimmunological
perspective, studies have shown that psychological stress induces
a cascading effect of hypothalamic-pituitary-adrenal axis
dysregulation that activates both the immune system and
oxidative stress [29,30]. According to the stress diathesis model
of Keynejad et al. [31], the interaction of different combinations,
such as a low or high genetic load of the individual and the
severity and frequency of traumatic experiences in childhood,
result in the individual having a different risk of developing
functional neurological disorder. Monocytes and glial cells are
activated following emotional trauma, which triggers the
inflammatory system. Although the link between traumatic
experiences in childhood and S100B is unknown, it is thought to
affect the transition of S100B into the serum by producing
cytokines and disrupting the blood-brain barrier [32].

Falcone et al. described adverse childhood experiences
and showed that serum S100B levels were higher in pediatric
patients hospitalized with a diagnosis of mood disorder and
psychotic disorder compared with the control group [33].
However, in our study, no significant difference was found
between serum S100B levels in the functional neurological
disorder group with high adverse childhood experiences
compared with the control group. Adverse childhood experiences
can explain the stress diathesis model, and stressors cause mental
disorders other than childhood functional neurological disorder.
However, the differences in serum S100B protein levels
according to the type of psychiatric disorder suggested that the
disorder may have caused varying degrees of changes in the
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different brain regions specifically affected by the condition.
This indicates that imaging and neuroinflammatory studies might
provide clearer results.

In an examination carried out by BiyUkaslan et al. [34]
involving 25 adult female and 12 male patients with conversion
disorder, between 18 and 60 years, it was observed that the
functional neurological disorder group exhibited notably elevated
levels of total oxidative status, oxidative stress index, and S100B
compared to the control group. Furthermore, a significant
reduction in total antioxidant status was also identified in the
same functional neurological disorder group. Our study found
that the TAS, TOS, and OSI scores did not differ significantly
between the pediatric functional neurological disorder and
control groups. Studies show the effects of childhood traumatic
experiences on oxidative stress in the brain [35,36]. Research has
indicated that glial cells, which possess immunological memory
within the brain and contribute significantly to the brain's
reaction to stress, might be involved in either safeguarding or
disturbing the stress equilibrium. Additionally, microglial
neuroimmunity is believed to have a crucial impact on alterations
in experience-dependent plasticity among individuals with
functional  neurological  disorders  [5,37-39].  Recent
neuroimaging studies have shown that different brain regions are
affected in children and adolescents with functional neurological
disorder more than in adults. These neuroplastic changes in
children with short disease duration may not correspond to those
in adult patients with chronic disease duration [40-42].
Therefore, long-term follow-up of patients with childhood
functional neurological disorder and investigation of the effects
of oxidative stress and neuroinflammatory changes may provide
more important information for understanding the condition.

In our study, oxidative stress parameters were studied in
total. Ozdemir et al. [ref#?] did not find a significant difference
in total oxidant and antioxidant parameters in their study with
adults with post-traumatic stress disorder; however, a significant
difference in lipid peroxidation markers and prolidase among
sub-parameters was found in other studies [43-45]. These data
led us to understand the functional neurological disorder better,
and assessing oxidative stress sub-parameters might be more
useful before the deterioration of oxidative capacity affects total
antioxidant capacity.

Limitations

The results of our study could be limited due to the
small number of participants, the absence of long-term follow-
ups, the lack of research on how these parameters respond to
treatment, and the long time elapsed until the patients presented
to our psychiatry clinic. Furthermore, given that S100B can be
released extracranially, certain investigations have suggested the
importance of assessing S100B within cerebrospinal fluid (CSF),
coupled with the calculation of a serum/CSF ratio [46-48]. FND
encompasses a wide variety of clinical presentations and often
requires multiple-site evaluation before initiating psychiatric
treatment. These assessments may include specialists from
neurology, pediatrics, or other related disciplines. Due to the
nature of FND, patients typically do not seek emergency
psychiatric care in the acute phase of the disorder [49]. This
situation led us to believe that our results might have been
compromised due to the inability to obtain blood samples in the
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acute phase and also the examination of serum S100B levels
instead of CSF. Furthermore, because there is no standardized
measurement method for functional neurological disorder
severity, the effect of disease severity on oxidative stress and
S100B parameters was not examined. Begue et al. [50] noted that
creating standardized measurement tools to classify the FND by
demographics, duration of disease severity, symptoms,
comorbidities, and functionality for neurobiological studies in
functional neurological disorder would increase the biological
specificity of the studies.

Conclusion

Our study is the first to investigate TOS, TAS, OSI and
S100B in children with FND. In our study, although stressors
and traumatic experiences were significantly higher in the
functional neurological disorder group compared to the control
group according to the stress susceptibility model, contrary to
expectations, there was no significant difference in oxidative
stress parameters and serum S100B levels. It was thought that
the interaction between FND, which is characterized by
biopsychosocial interaction and can manifest itself with various
clinical symptoms, and stress may not be linear as initially
thought, and the interaction between genetic predisposition and
environmental factors may play a more complex role. The
absence of significant differences observed in oxidative stress
parameters and serum S100B levels may suggest that we should
focus on different pathways and different potential biomarkers
that need to be investigated in the future to understand the
etiology and diagnosis of FND. However, the limitations noted
above may affect the generalizability of the study’s findings.
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Abstract

Background/Aim: Breast cancer is the leading cause of cancer-related fatalities in women. Tamoxifen, a
selective estrogen receptor modulator (SERM), is frequently employed for chemoprevention in hormone
receptor (HR)-positive breast cancer patients due to its anti-estrogenic impact on breast tissue.
Nevertheless, tamoxifen exhibits agonistic effects on the endometrium, particularly in postmenopausal
women. This study aims to assess gynecological issues and endometrial pathologies that emerge during the
treatment and follow-up phases of women diagnosed with HR-positive/negative breast cancer.

Methods: This cohort study involved a data review from 857 breast cancer patients diagnosed over a
decade at a tertiary center. Histopathological endometrial findings were evaluated for 166 patients who
underwent gynecological consultations before breast cancer treatment with normal examination results and
underwent invasive assessments due to gynecological symptoms that arose during treatment and follow-
up. The study encompassed cases culminating in total abdominal hysterectomy and bilateral salpingo-
oophorectomy (TAH+BSO).

Results: The study analyzed 166 cases meeting the inclusion criteria. The mean age at breast cancer
diagnosis was 48 years with a standard deviation of 8.4 years, and the average follow-up duration was 4.1
(3.8) years. The predominant histopathological type was invasive ductal carcinoma (75.3%). Of the cases,
68.6% occurred during premenopausal and 31.4% during postmenopause. HR positivity was identified in
136 cases (81.9%), while 30 (18.1%) exhibited negative HR status. Among HR-positive cases, 113
(83.0%) received tamoxifen treatment, while 23 (17.0%) were treated with letrozole. Common clinical
findings during and after treatment encompassed increased endometrial thickness (ET) and abnormal
uterine bleeding (AUB). Histopathological evaluation of invasive procedures prompted by increased ET
indicated the following frequent endometrial findings: proliferative endometrium (33.1%), endometrial
polyp (20.5%), and endometrial hyperplasia (EH) without atypia (9%). The histopathological outcomes of
invasive procedures prompted by AUB included atrophic endometrium (11.4%), proliferative
endometrium (3.6%), and endometrial cancer (1.8%). Among the endometrial malignancies, three
occurred in the premenopausal phase and four in the postmenopausal phase. Notably, three of the seven
endometrial malignancies were observed in the tamoxifen hormone therapy group, all HR-positive. Four
cases were from the non-tamoxifen hormone therapy group with negative HR status.

Conclusion: Globally, breast cancer ranks as the most prevalent malignancy in women. Tamoxifen, a
frequently utilized adjuvant therapy post breast cancer surgery, can exert diverse effects on gynecological
organs, encompassing benign pathologies like increased ET and malignant pathologies like uterine
neoplasia. There is a rising suspicion that etiopathogenetic factors contributing to breast cancer
progression might also precipitate uterine cancer, irrespective of tamoxifen use. Vigilant patient
monitoring is paramount for detecting uterine neoplasia and other gynecological pathologies.
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Introduction

Breast cancer holds the unfortunate distinction of being
the most prevalent cancer among women globally, and it
maintains its grim position as a leading cause of cancer-related
fatalities in this demographic. Despite its prevalence,
advancements in early diagnostic capabilities, coupled with a
multidisciplinary treatment approach encompassing surgery,
radiotherapy, collaboration with medical oncologists, and
diligent post-treatment monitoring, have collectively contributed
to reducing breast cancer mortality rates [1,2]. Originally
conceived as a contraceptive measure, tamoxifen emerged as a
selective estrogen receptor modulator (SERM) and was initially
employed as an oral contraceptive. However, its significance has
evolved considerably, finding its niche in preventing and
managing hormone-dependent breast cancer. Its anti-estrogenic
properties have proven valuable in offering chemoprevention for
women at elevated risk of cancer, particularly those afflicted
with estrogen receptor (ER) positive breast cancer. Renowned
for its low toxicity and widespread availability, tamoxifen has
become one of the most commonly prescribed anticancer
medications globally [3,4].

Tamoxifen hormone therapy introduces a spectrum of
effects encompassing the development of endometrial polyps,
hyperplasia, atypia, and even uterine malignancies [4]. These
consequences are notably more prevalent among postmenopausal
women. Research has illuminated a concerning trend—
underlying endometrial pathology coupled with prolonged
tamoxifen treatment exceeding 2 years escalates the risk of
uterine malignancy, particularly aggressive histopathological
variants such as type 2 endometrial cancer and sarcoma, by a
factor of 2 to 7 [4,5]. With this backdrop, the primary objective
of this study is to scrutinize the trajectory of endometrial
pathologies emerging during and post breast cancer treatment in
a cohort of patients who presented no initial evidence of uterine
pathology during their initial gynecological examination,
regardless of their adherence to adjuvant tamoxifen therapy.

Materials and methods

The study was conducted at a tertiary center from
January 2010 to December 2020. Cases were assessed through
the utilization of the diagnosis code ‘ICD-C50’. Non-
Interventional Health Research Ethics Committee of Dokuz
Eylul University clearance was secured (Date: May 6, 2021,
approval number 2021/14-45 and protocol number 6167-GOA).
All patients provided informed consent both prior to treatment
and examination. The study entailed the analysis of 857 cases
over 10 years. Of these, 166 breast cancer cases were identified
that aligned with the stipulated inclusion and exclusion criteria,
warranting their inclusion in the evaluation. The assessment
encompassed a spectrum of data, including demographic
attributes of breast cancer patients, tumor histology, hormone
receptor (HR) positivity, administration of adjuvant hormone

therapy, mean duration of follow-up, the emergence of
gynecological complications during follow-up, and the
endometrial pathologies ascertained via preoperative and

postoperative invasive procedures. Procedures such as probe
curettage, fractionated curettage, and hysteroscopy constituted
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the ‘preoperative’ endometrial biopsy interventions, while the
term ‘postoperative’ was associated with the final pathology post
total abdominal hysterectomy and bilateral salpingo-
oophorectomy (TAH+BSO). The patient cohort was bifurcated
into two distinct groups: those subjected to hormonal therapy and
those who were not. HR positivity was established upon
detecting at least one of three receptors — estrogen, progesterone,
or human epidermal growth factor receptor 2. Within the
hormonal therapy subgroup, patients were further categorized
into two subdivisions: those utilizing tamoxifen and those
employing aromatase inhibitors (Figure 1).

Figure 1: Flowchart for defining and recording the study criteria.

Patients with operated breast cancer who applied to Dokuz Eylul University School of
Medicine, Department of Gynecology and Obstetrics between January 2010 and December

2020 (n=857)

Cases with normal initial gynecological examinations, invasive intervention indication during

follow-up and treatment and therefore intervention applied (n=274)

Excluded due to insufficient data

_
(n=35)
J— Unfollowed / missing data
(n=26)
Follow-ups were administered
—_—
in another center
(n=47)
Included cases (n=166)

| |

Cases with HRT (n:136)

.

Tamoxifen (n:113)
Determination of menopausal status was guided by

serum follicle-stimulating hormone (FSH) and estradiol (E2)
levels, circumventing factors such as age and duration of
amenorrhea [6]. Cases with serum FSH levels surpassing 75
mIU/ml were deemed postmenopausal, while those exhibiting
serum FSH levels below 25 mlU/ml were classified as
premenopausal. E2 levels came into play for cases with serum
FSH levels ranging between 25 and 75 mlU/ml; E2 levels below
20 pg/ml pointed to postmenopausal status, while levels
exceeding 20 pg/ml indicated perimenopausal status. The study’s
purview included patients devoid of any gynecological pathology
at the outset of breast cancer treatment, individuals undergoing
invasive interventions  (probe, fractionated  curettage,
hysteroscopy) due to gynecological symptoms during treatment,
and subsequently receiving hysterectomy and salpingo-
oophorectomy. Exclusions comprised patients who had
undergone hysterectomy prior to breast cancer diagnosis, those
undergoing hormonal therapy or intrauterine device medication
for premalignant endometrial conditions, individuals with a
history of gynecological or colon cancer, and those with
concurrent or preceding malignancies, whether synchronous or
asynchronous. Cases lacking pertinent patient information,
subjects continuing care at another facility, and patients treated
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outside the study’s parameters were also omitted from the
analysis.

Statistical analysis

The statistical analysis was executed using IBM SPSS
Statistics 24 software. Continuous variables were presented in
the form of mean (standard deviation) or median (minimum-
maximum) values, while categorical variables were expressed as
n (%). The data’s adherence to normality was assessed using the
Kolmogorov-Smirnov test. Comparative statistical analysis was
conducted between outcomes of breast cancer patients who
underwent surgery following the detection of uterine pathologies
during their follow-up and the relevant dependent and
independent variables. The Mann-Whitney U test was employed
to evaluate non-parametric independent data, while the
categorical data analysis utilized the Chi-square and Fisher
precision tests. A significance level of P<0.05 was deemed
statistically meaningful.

Results

The demographic characteristics of the 166 patients
included in the study are presented in Table 1. The participants’
mean age was 48 (8.4) years, with a gravida of 2 (1.7) and parity
of 2 (1.0). The median follow-up period for breast cancer was 4.1
(3.8) years. The predominant histopathological types of breast
cancer were invasive ductal carcinoma (75.3%) and invasive
lobular cancer (16.3%). Under the category ‘other,” which
accounted for 8.4%, histopathological types included
ductal/lobular, mucinous, and medullary. HR positivity was
observed in 136 (81.9%) cases, while HR negativity was
observed in 30 (18.1%) cases. Of the HR-positive cases, 113
(83.0%) received tamoxifen, and 23 (17.0%) received letrozole
treatment. Among the cases, 114 (68.6%) were in the
premenopausal period, and 52 (31.4%) were in the
postmenopausal period. Specifically, 91 (66.9%) of the HR-
positive cases were premenopausal, and 45 (33.1%) were
postmenopausal. In contrast, 23 (76.6%) of the HR-negative

cases were premenopausal, while 7 (23.4%) were
postmenopausal (Table 1).

Table 1: Demographic characteristics of all cases

Parameter Value

Age, years, mean (SD)
Menopausal status of the cases

48 (8.4) (min-max: 31-81)
114 (68.6%) / 52 (31.4%)

(pre/postmenopause)

Menopausal status of HR-positive cases 91 (66.9%) / 45 (33.1%)
(pre/postmenopause)

Menopausal status of HR-negative cases 23 (76.6%) / 7 (23.4%)
(pre/postmenopause)

Gravida, mean (SD)

Parity, mean (SD)

Follow-up period, years, mean (SD)

The histopathological type of breast cancer

2 (1.7) (min-max: 0-12)
2 (1) (min-max: 0-6)
4.1 (3.8) (min-max: 0-22)

Invasive ductal carcinoma 125 (75.3%)
Invasive lobular carcinoma 27 (16.3%)
Other 14 (8.4%)
HR status

*Positive 136 (81.9%)
Tamoxifene 113 (83.0%)
Letrozole 23 (17.0%)
*Negative 30 (18.1%)
Invasive procedure indications

Endometrial thickness increases 114 (68.7%)
Abnormal uterine bleeding 28 (16.9%)
Genetic 13 (7.8%)
Other 11 (6.6%)

SD: standard deviation, HR: Hormone receptor
The most frequently reported gynecological symptoms
during and after breast cancer treatment included vaginal
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dryness, dyspareunia, and vaginal bleeding. Notably, the most
common finding was increased endometrial thickness (ET).
Invasive interventions were primarily indicated for increased ET
and abnormal uterine bleeding (AUB), accounting for 68.7% and
16.9%, respectively (refer to Table 1). Genetic mutation analysis
revealed BRCA 1-2, STK-11, and PALB-2 mutations in 11 out
of 13 cases in the genetic mutation group. Additionally, 11 cases
fell under the ‘other’ category, while 6 exhibited benign adnexal
masses. Furthermore, myoma uteri, previously undetected, was
identified in five cases (Table 1).

Diagnostic invasive procedures were performed on
cases with the indications above before surgery. Subsequently,
all cases underwent a postoperative TAH+BSO (total abdominal
hysterectomy and bilateral salpingo-oophorectomy) procedure.
In instances of malignancy, supplementary treatments were
administered based on the malignancy type and the frozen
pathology examination results obtained during the operation. The
preoperative and postoperative endometrial histopathology
findings are detailed in Table 2. Notably, the final pathology
report revealed hyperplasia with atypia among five cases initially
diagnosed with benign pathologies from endometrial sampling.
Similarly, all cases initially diagnosed with endometrial cancer
from endometrial sampling were confirmed as endometrial
cancer in the final pathology results (Table 2). A comparison of
postoperative final pathology results concerning preoperative
endometrial biopsy indications is provided in Table 3.
Proliferative endometrium emerged as the most frequent
histopathological outcome among cases operated on due to
increased ET (33.1%).

Table 2: Preoperative and postoperative endometrial histopathological results of all cases

Endometrial histopathology \ Preoperative (n=166) = Postoperative (n=166)

Proliferative endometrium 71 (42.8%) 69 (41.6%)

Endometrial polyp 40 (24.1%) 37 (22.3%)

Atrophic endometrium 26 (15.7%) 26 (15.7%)

Hyperplasia without atypia 19 (11.4%) 19 (11.4%)

Hyperplasia with atypia 3 (1.8%) 8 (4.8%)

Malignancy 7 (4.2%) 7 (4.2%)

Table 3: Final pathology results according to preoperative endometrial biopsy indications

Postoperative histopathological results (n=166)
Indications Proliferative | Endometrial = Endometrial Hyperplasia = Hyperplasia Endometrial
endometrium | polyp atrophy without with atypia = malignancy
atypia

Endometrial 55(33.1%) | 34 (20.5%) | 0 (0.0%) 15 (9%) 7(42%) | 3(1.8%)

thickness

increasing

Abnormal uterine | 6 (3.6%) 0 (0.0%) 19 (11.4%) | 0 (0.0%) 0(0.0%)  3(1.8%)

bleeding

Genetic mutations | 4 (2.4%) 1 (0.6%) 4 (2.4%) 3 (1.8%) 0 (0.0%) 1 (0.6%)

Other 4 (2.4%) 2 (1.2%) 3 (1.8%) 1 (0.6%) 1(0.6%) 0 (0.0%)
Conversely, endometrial atrophy constituted the

prevailing histopathological outcome (11.4%) in patients
operated on for AUB. The correlation between preoperative
ultrasonically measured ET wvalues and postoperative
histopathological results for all cases is outlined in Table 4.
Notably, proliferative endometrium was elevated in cases with 5-
10 mm ET measurements, while endometrial polyps were
significantly more frequent in cases with ET >15 mm (P<0.001).
Conversely, ET <5 mm cases exhibited significantly higher
instances of endometrial atrophy (P<0.001). Within the four
cases with ET measurements below 5 mm, 1 displayed
endometrioid adenocarcinoma, while the remaining three
exhibited serous carcinoma histology. Cases with ET
measurements between 10-15 mm showed significantly higher
instances of endometrial hyperplasia (EH) with or without atypia
compared to other groups (P<0.001, P<0.001, respectively).
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Notably, there were no noteworthy differences between ET
measurement groups in terms of endometrial malignancy.

Table 4: Distribution of endometrial thickness values measured by ultrasound in all cases
according to final histopathological diagnoses

<5 mm 5-10mm  10-15mm >15mm P-value

n=36 n=73 n=31 n=26
Proliferative endometrium | 6 (16.6%) 55 (75.3%) 7 (22%) 1 (3.8%) <0.001*
Endometrial polyp | 0 (0.0%) 8 (10.9%) 9 (29%) 20 (76.9%)  <0.001*
Endometrial atrophy \ 26 (72.2%) 0 (0.0%) 0(0.0%) 0 (0.0%) <0.001*
Hyperplasia without atypia | 0 (0.0%) 7 (9.5%) 9(29%)  3(11.5%) @ <0.001*
Hyperplasia with atypia | 0 (0.0%) 1 (1.3%) 6 (19.3%) 1(3.8%) <0.001*
Endometrial malignancy \ 4 (11.1%) 2 (2.7%) 0(0.0%) | 1(3.8%) 0.1

Table 5 presents a comparison of histopathological
findings based on menopausal status. Among the cases, 114 were
premenopausal (68.6%), while 52 were postmenopausal (31.4%).
The diagnosis of proliferative endometrium was notably higher
in the premenopausal group than the postmenopausal group
(P<0.001, respectively; 35.5% vs. 6%). Conversely, the
diagnosis of endometrial atrophy was significantly more
prevalent in the postmenopausal group (P<0.001, respectively;
6% vs. 9.6%). Comparable results were observed between the
groups regarding other final histopathological findings. Notably,
among endometrial cancer cases, 4 were identified in the
postmenopausal period, while 3 were identified in the
premenopausal period.

Table 5: Comparison of histopathological findings according to menopausal status

Premenopause = Postmenopause = P-value

n=114 (68.6%) n=52 (31.4%)
Proliferative endometrium | 59 (35.5%) 10 (6%) <0.001*
Endometrial polyp | 23 (13.9%) 14 (8.4%) 0.331
Endometrial atrophy | 10 (6%) 16 (9.6%) 0.001*
Hyperplasia without atypia | 15 (9%) 4 (2.4%) 0.327
Hyperplasia with atypia | 4 (2.4%) 4 (2.4%) 0.207
Endometrial malignancy | 3(1.8%) 4 (2.4%) 0.193

Discussion

This study presents findings on endometrial pathologies
observed during the clinical monitoring of breast cancer patients
with positive and negative HR statuses. Notably, our study
highlights the significant increase in ET due to hormonal therapy
and the heightened occurrence of endometrial pathologies
associated with this increase in ET. Interestingly, our results
diverge from existing literature, revealing a higher incidence of
endometrial malignancies among patients who did not undergo
hormone therapy.

Breast cancer exhibits diverse biological behaviors and
treatment responses, thus constituting a heterogeneous spectrum
of pathologies. Roughly half of all cases are linked to risk
factors, including reproductive elements and proliferative breast
disorders, with another 10% attributed to familial history and
genetic influences [1,2]. Furthermore, environmental factors,
encompassing demographic and lifestyle considerations, play a
role in breast cancer risk [1-3].

Around 20% of breast cancer cases in the United States
are diagnosed within the 45-54 age bracket [7]. Correspondingly,
our study indicates an average age of diagnosis at 48 (8.4) years.
The prevailing literature reflects that 75% of breast cancer cases
exhibit HR positivity, thus making the HR-positive type the
predominant form of breast cancer [1]. Our findings mirror these
previous studies, with 81.9% of cases displaying HR-positive
breast cancer.

Research indicates that HR-negative breast cancer
predominantly occurs during the premenopausal phase, with
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with this trend, as HR-negative breast cancer constituted 18.1%
of all cases, consistent with existing literature.

Tamoxifen, a commonly employed adjuvant therapy for
breast cancer patients, functions as a competitive inhibitor of
estrogen receptors, binding to estrogen receptors within the
breast to hinder tumor proliferation. This agent yields diverse
impacts across different tissues. Despite its anti-estrogenic role
in breast tissue, it can manifest as an estrogen agonist within
distinct regions of the female reproductive system [3,4]. In
premenopausal women, the antagonistic effect of tamoxifen on
the endometrium is due to its interaction with endogenous
estradiol, which surpasses its agonistic influence. Conversely, the
postmenopausal endometrium experiences lower endogenous
estrogen levels, prompting tamoxifen to assume an agonistic role
[3-5].

Reports indicate that as many as 67% of women
undergoing tamoxifen treatment for breast cancer may encounter
endometrial pathologies [9,10]. Uterine gynecological issues
manifest incidentally during pelvic imaging or present
symptomatically, such as abnormal uterine bleeding. A
frequently observed pelvic imaging finding is an escalation in
ET. Likewise, within our study, the most prevalent outcome
during monitoring breast cancer patients receiving hormone
therapy was an augmentation in ET, evident in 68.7% of cases.
Following this, cases featuring AUB were recorded in 28
instances (16.9%). In extant literature, AUB surfaces in
approximately 50% of premenopausal cases and 25% of
postmenopausal cases [10-13]. Notably, the preponderance of
cases within our study was situated in the premenopausal period,
and the routine gynecological surveillance of breast cancer
patients is more frequent within our country due to medical
practices. This might account for the comparatively reduced
occurrence of cases with AUB compared to the literature.

Within our study, the histopathological outcomes of
most cases that underwent invasive evaluation due to heightened
ET predominantly indicated benign conditions, with proliferative
endometrium (33.1%) and endometrial polyps (20.5%) being the
primary findings.

While the prevalence of endometrial polyps within the
general population fluctuates between 0-10%, patients
undergoing tamoxifen treatment face an elevated risk, with
incidence rates ranging from 6-42% [9-12]. Although
endometrial polyps are benign, the likelihood of malignant
transformation among endometrial polyps in the broader
population is approximately 2% during the premenopausal phase
and 5% during the postmenopausal phase. This risk escalates to
11% among women employing tamoxifen [14,15]. In alignment
with existing literature, our study reveals a comparable risk of
endometrial polyps among patients receiving hormone therapy,
with a prevalence of 21.1%, thereby holding statistical
significance.

Research has revealed an increased risk of EH in
postmenopausal women using tamoxifen, whereas no elevated
risk has been established for premenopausal patients. The
NSABP P-2 study highlighted an annual rate of atypical EH at
0.77 per 1000 women among postmenopausal patients receiving
tamoxifen, alongside a rate of 3.63 per 1000 women for simple
hyperplasia [11,16]. An additional retrospective study depicted a
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risk of approximately 12% for simple hyperplasia, 3% for
complex hyperplasia, and approximately 2% for endometrial
cancer among postmenopausal breast cancer patients subjected to
four years of tamoxifen treatment [10]. However, our study’s
outcomes deviate from the literature. Among the 27 instances of
EH, 19 encompassed simple hyperplasia without atypia, and
eight exhibited hyperplasia with atypia. Of these cases, 19
occurred during the premenopausal period, while 8 manifested
during the postmenopausal period. Intriguingly, 50% of the
hyperplasia with atypia cases were identified in the
premenopausal phase. A noteworthy 88.8% (24/27) of
hyperplasia cases were under hormone therapy. Although
progesterone and levonorgestrel intrauterine devices can serve as
treatment options for EH, HR-positive breast cancer patients
without fertility expectations should prioritize hysterectomy as
their treatment choice [17,18].

Determining the menopausal status is crucial in
assessing tamoxifen’s impact, as neoplastic transformations
typically manifest more prominently during the postmenopausal
phase. Following a five-year course of tamoxifen treatment, the
incidence of endometrial cancer stands at 0.3% among
postmenopausal patients and 0.1% among premenopausal
patients [14,19,20]. Interestingly, the American College of
Obstetricians and Gynecologists (ACOG) affirms that the risk of
uterine cancer does not rise in premenopausal women
undergoing tamoxifen therapy and suggests that routine
gynecological monitoring suffices for these patients [20]. In this
context, our findings diverge from existing literature. Among the
seven malignancies identified in our study, four occurred during
the postmenopausal period, while 3 emerged during the
premenopausal phase. Consequently, we advocate for a case-
specific evaluation that considers individual dynamics. We
further recommend meticulous assessment for all patients,
irrespective of their menopausal status.

The risk of endometrial cancer attributed to tamoxifen is
well-established and correlates with the duration of tamoxifen
usage. Numerous studies indicate that postmenopausal patients
using tamoxifen experience an endometrial cancer incidence that
is 2-3 times higher than that of the general population
[4,5,10,13,14]. Nonetheless, certain studies also highlight an
elevated occurrence of HR-positive/negative endometrial cancer
among breast cancer patients compared to the general
population, irrespective of drug utilization [21,22]. This hints at a
potential etiological similarity between various breast cancer
subtypes and the onset of endometrial cancer [23]. Our study
demonstrates a notable disparity in endometrial malignancy
cases within the group that did not undergo hormone therapy.
Consequently, we posit that gynecological assessments should
form an integral component of the routine monitoring of breast
cancer patients, regardless of the positive or negative HR status.

Extended tamoxifen usage has been linked to an
elevated susceptibility to uterine sarcoma, and this risk may
persist for a certain duration even after discontinuing tamoxifen
therapy [24-26]. In alignment with this concern, ACOG advises
that patients undergoing tamoxifen treatment be educated about
and assessed for the risk of uterine sarcoma, alongside other
potential risks [20]. It’s worth noting that our study group did not
yield any instances of uterine sarcoma.
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Our study has several strengths, including utilizing a
homogenous cohort within a single tertiary care center. Notably,
the study employed stringent exclusion criteria, ensuring the
robustness of the data. The extended follow-up period spanning a
decade further contributes to the study’s credibility. Worth
mentioning is the fact that the absence of patient information was
among the exclusion criteria, bolstering the quality of our
findings. A limited number of patients was the major limitation
of this study.

Conclusion

In summary, breast cancer is the most prevalent
malignancy among women worldwide. Recent years have
witnessed a decline in breast cancer mortality due to
advancements in diagnostic and therapeutic approaches,
transforming the ailment into a manageable chronic condition.
Alongside tumor attributes, factors such as menopausal status,
reproductive history, and current health status wield notable
influence over the treatment trajectory. The research underscores
the augmented susceptibility to uterine pathologies — such as
endometrial polyps, endometrial carcinoma, EH, uterine
sarcoma, and carcinosarcoma — in patients employing tamoxifen
for breast cancer therapy. Consequently, vigilant surveillance
and assessment of women receiving tamoxifen treatment for
potential gynecological pathologies are important. Furthermore,
it’s imperative to recognize that etiopathogenetic factors
implicated in breast cancer development might similarly
contribute to endometrial cancer development, irrespective of
hormonal therapies employed, thereby heightening the risk of
endometrial cancer in such patients. Future investigations with
larger sample sizes possess the potential to furnish insights into
the impact of tamoxifen in breast cancer cases and the optimal
frequency for follow-up care.
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Abstract

Background/Aim: Most scoring systems in healthcare take into account the physical condition and pain
status of a patient, but the impact of society on the individual is ignored. The aim of our study was to
evaluate the social media posts made by patients regarding lumbar discectomy surgery. The objective was
to identify and explore concerns and issues that may not be immediately evident during clinical
evaluations but are significant to the patients themselves.

Methods: Public posts with the hashtags #discectomy, #lumbardisectomy, and #discectomyrecovery were
examined on the Instagram application. The tone of the post, return to sports (RTS), rehabilitation or
physical therapy (PT), return to work (RTW), incision site (e.g., scarring, sutures, and dressing), pain,
activities of daily living (ADL), and X-ray/magnetic resonance imaging (MRI) data were evaluated. The
"Instagram likes ratio" was determined by dividing the total number of likes received for each post by the
number of followers.

Results: 272 posts were assessed, and 77.9% of them exhibited a positive tone. The topic that was most
frequently discussed was ADL, which was discussed in 24.6% of the posts. Statistical analysis
demonstrated a significant association between positive tone and ADL, as well as positive tone and RTS
(P<0.001). A statistically significant correlation was observed between negative tone and neurological
deficits, pain, and X-ray/MRI findings (P<0.001).

Conclusion: Our study offers a unique perspective on the experience and satisfaction of patients who have
undergone lumbar discectomy. Neurologic deficits and pain were notably significant in the negative posts.
However, in general, the majority of the posts maintained a positive tone. The results could provide
insights into patients' experiences and perspectives that can potentially inform healthcare professionals in
providing more comprehensive and patient-centered care.
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Introduction

Social media has become an indispensable and regularly
used part of our daily lives. Carr and Hayes define social media
as internet-based platforms that enable users to engage in
interactive and self-presentation activities either in real time or
asynchronously. These platforms cater to diverse audiences both
broad and specific who derive value from user-generated content
and the sense of interacting with others [1].

On average, a person spends at least six hours a week on
the internet. Furthermore, 15% of internet users follow health-
related data, and 34% of adult internet users follow health-related
treatments through various online reviews, promotional sites, and
blogs [2]. In 2010, Baker et al. [3] reported that approximately
30% of patients who opted for elective spinal surgery performed
an internet search prior to the surgery. This indicates that a
significant portion of patients actively seek information online
before making decisions about their medical procedures.

As of January 2020, popular social media applications
including WhatsApp, Facebook, Instagram, WeChat, and TikTok
collectively had a staggering user base of 3.8 billion. This
highlights the widespread reach and influence of social media
platforms in connecting billions of individuals worldwide [4].
Instagram is a platform that allows its users to express
themselves by taking photos and videos and sharing them on
their accounts [5]. Since 2011, the platform has allowed its users
to find posts by like-minded users by searching with hashtags (#)
[6]. This allows patients to connect with online communities of
individuals who have similar health problems.

The utilization of social media in the healthcare sector is
experiencing continuous growth. This trend has been further
accelerated by the global pandemic in recent years as patients
increasingly seek convenient access to health-related information
through various social media platforms. Consequently, such
platforms have become a valuable resource for telemedicine, and
healthcare professionals and patients are utilizing these platforms
more intensively for communication and remote medical
consultations.

This trend underscores the evolving role of social media
in facilitating access to healthcare services and the dissemination
of valuable health information. It signifies the increasing
importance of social media platforms as effective tools for
connecting individuals with healthcare resources and promoting
health literacy in the digital age [7]. It may also be asserted that
patients can express themselves more comfortably on social
media than at the doctor’s office. Most scoring systems in
healthcare take into account the physical condition and pain
status of a patient, but the impact of society on the individual is
ignored. However, considering that humans are bio-psycho-
social beings, we believe that the evaluation of a patient’s
clinical situation under influence of society, particularly social
media, may offer physicians a different perspective.

The aim of this study was to assess the social media
posts of patients who have undergone lumbar discectomy
surgery. The objective was to identify any issues or concerns that
may not be easily detected through conventional clinical
evaluations but hold significant importance for patients.
Essentially, our goal was to establish a connection between the
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operating room and social media platforms. By analyzing
patients' posts related to their surgical experiences, we sought to
gain insights into their needs and expectations, which could
foster a stronger doctor-patient relationship and enhance overall
awareness in the medical community.

Materials and methods

In July 2022, a search was conducted on Instagram's
public accounts among posts from July 2020 to June 2022. In
this cross-sectional study, public posts published with the
hashtags #discectomy, #discectomyrecovery, and
#lumbardisectomy were examined. The search results were
evaluated by two researchers. To reach consensus, any
differences between analysts were evaluated together. In cases of
disputes, posts that were subject to contention were excluded
from the study to ensure the integrity and reliability of the
findings. By removing such posts, the aim was to maintain the
validity and accuracy of the analyzed data. Since the posts were
publicly available, ethics committee approval was not obtained.

The evaluation included the tone of the post, return to
sports (RTS), rehabilitation or physical therapy (PT), return to
work (RTW), incision site details (such as scarring, sutures, and
dressing), pain, activities of daily living (ADL), and X-
ray/magnetic resonance imaging (MRI) data. Furthermore, the
timing of post-operative sharing was recorded and categorized as
follows: posts shared within one week after surgery, posts shared
more than one week after surgery, and posts shared on the
anniversary of the surgery.

Inclusion and exclusion criteria

The search results revealed a total of 272 patients who
had undergone lumbar discectomy. These patients were
identified through the use of specific hashtags: #discectomy,
#discectomyrecovery, and #lumbardiscectomy. For each patient,
only the first and most relevant hashtag was included in the
study. To ensure the relevance of the data, advertisements
pertaining to rehabilitation or physical therapy, accounts of
physicians, and accounts primarily focused on sharing general
health-related content were excluded from the study. Posts were
also excluded if they were shared preoperatively, contained
video content, were specifically about cervical discectomy, were
veterinary-related posts, or were written in a language other than
English. Those who did not have a history of discectomy surgery
in their social media statements were excluded from the study.
Posts not detected as having positive or negative tones (neutral
tones) were also excluded.

Statistical analysis

Statistical analysis was conducted using the program
SPSS 15.0 for Windows. Descriptive statistics such as the mean,
standard deviation, minimum, maximum, and median were used
to summarize numerical variables. Categorical variables are
presented as numbers and percentages. For non-normally
distributed data, the Mann-Whitney U test was employed to
compare two independent groups. The chi-squared test was used
for comparing results within groups. A significance level of
P<0.05 was used to determine statistical significance.
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Results

Females constituted the majority of participants in the
study, accounting for 79.4% compared to 20.6% males. A
significant proportion of posts (66.9%) were shared after the
initial week following the surgery. Posts shared within the first
postoperative week accounted for 23.8%, while those shared on
the anniversary of the surgery made up 9.1% of the total. A
significant proportion of posts (77.9%) had a positive tone, while
22.1% had a negative tone. The most frequently mentioned topic
in the posts was ADL (24.6%), followed by the incision site
(22.7%), pain (21.3%), RTS (19.8%), X-ray/MRI (12.8%), RTW
(4.4%), and PT (3.6%). No posts were excluded due to persistent
disagreement.

The results of the statistical analysis indicated a
significant correlation between positive tone and ADL as well as
positive tone and RTS (P<0.001). A significant relationship was
observed between negative tone and neurological deficit, pain,
and X-ray/MRI (P<0.001) (Table 1). There were significant
associations between pain and neurological deficit (P=0.003), as
well as between X-ray/MRI and neurological deficit (P=0.043)
(Table 2). However, no statistically significant relationships were
found between post tone and sex (P=0.395), RTW (P=0.075),
rehabilitation/physical therapy (P=0.125), and incision site
(P=0.409). The average "Instagram like ratio" for the posts was
11%.

Table 1: The relationship between patient characteristics and the tone used in the posts.

Tone
Negative Positive
n=60 n=212
(22.1%) (77.9%)
n % n % P-value
Gender Female 50 83.3% 166 78.3% 0.395
Male 10 16.7% 46 21.7%
Timing of the post <1 week after surgery 26 | 43.3% 39 18.4% <0.001
>1 week after surgery 34 56.7% 148 69.8%
Anniversary of surgery 0 0.0% 25 11.8%
Neurological deficit No 49 81.7% 212 100% <0.001
Yes 11 18.3% 0 0.0%
Post content RTS 1 1.1% 53 25% <0.001
RTW 0 0.0% 12 5.6% 0.075
ADL 2 2.3% 65 30.6% = <0.001
Rehabilitation/PT 0 0.0% 10 4.7% 0.125
Incision site 11 12.7% 51 24% 0.409
Pain 50 58.1% 8 3.7% <0.001
X-ray or MRI 22 25.5% 13 6.1% <0.001

ADL: activities of daily living, PT: physical therapy, RTS: return to sports, RTW: return to work. * Posts
could have more than one post content *Significant p values are written in bold.

Table 2: The relationship between post characteristics and the presence of neurological
deficit.

Neurological deficit
No Yes
n=261 n=11
(96.0%) (4.0%)
n % n % n % P-
value
Gender Female 216 79.4% 205 78.5% 11 100% 0.128
Male 56 20.6% | 56 215% 0 0.0%
Timing of <1 week after surgery 65 23.9% 62 23.8% 3 27.3%  0.791
the post
>1 week after surgery 182 66.9% 174 66.7% 8 72.7%
Anniversary of surgery 25 9.2% 25 9.6% 0 0.0%
Tone of Negative 60 22.1% | 49 18.8% 11 100% <0.001
the post
Positive 212 77.9% 212 81.2% 0 0.0%
Post RTS 54 18.1% 54 19% 0 0.0% 0.128
Content
RTW 12 4.0% 12 4.2% 0 0.0% 1.000
ADL 67 22.4% 67 23.6% 0 0.0% 0.071
Rehabilitation/PT 10 3.3% 10 3.5% 0 0.0% 1.000
Incision site 62 20.8% | 58 204% 4 26.6% = 0.290
Pain 58 19.4% 51 18% 7 46.6% 0.003
X-ray/MRI 35 11.7% 31 10.9% 4 26.6% 0.043

ADL: activities of daily living, PT: physical therapy, RTS: return to sports, RTW: return to work. * Posts
could have more than one post content. Significant p values are written in bold.
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Discussion

Menendez et al. [9] highlighted the lack of clarity
regarding the relationship between disability improvement, pain
relief, and patient satisfaction after spinal surgery. They argue
that traditional measures are insufficient to evaluate patient
satisfaction as it is not solely dependent on the surgical outcome.
They emphasize that patient satisfaction is influenced by seven
key variables: pain levels, functional improvement, patient
expectations and preferences, patient health characteristics, the
interpersonal manner of the caregiver, efficacy and clinical
outcomes of the treatment, and postoperative care and therapy.
These factors together shape the overall patient experience and
level of satisfaction.

Krauss et al. [10] stated that psychological factors may
also be important. According to expectation-disconfirmation
theory, the performance of a product (healthcare in this case)
should be at least as much as a person’s (the patient’s)
expectation. Otherwise, the person will have a negative view
towards the product [11]. Scoring systems have been developed
to evaluate patient satisfaction, such as the Press-Ganey system,
but they are applied using stereotyped questions, so they cannot
adequately reflect the insight of the patients, their perspective on
the treatment, and their satisfaction [12].

Thus far, there has been no comprehensive disease-
specific evaluation method that encompasses all aspects of
patient satisfaction in the field of spine surgery. However, it is
important to note that when patient satisfaction levels rise,
several positive outcomes can be anticipated. These include
increased treatment adherence, improved clinical outcomes, and
a decrease in malpractice suits. The development of a robust
evaluation approach that encompasses all dimensions of patient
satisfaction in spine surgery is very important to enhance patient
experiences and optimize overall healthcare outcomes.

Lumbar disc herniation is widely acknowledged as a
prominent contributor to both low back pain and sciatica,
representing a significant source of discomfort and impairment
for individuals. Surgery should be considered in cases where
conservative treatment has been applied for a certain period of
time but is insufficient or there is a progressive neurological
deficit. The surgical options include open, microendoscopic, and
percutaneous endoscopic discectomy techniques, which have
improved considerably in recent years [13]. Carragee et al. [14]
reported that the failure rate in lumbar disc surgery varies
between 20 and 40%, and low back pain, sciatica, and recurrent
disc herniation were blamed as the causes of this failure. In our
study, the causes of failure were pain and neurological deficits.
Our observation that 22.1% of the analyzed posts exhibited a
negative tone is consistent with the literature, providing
additional support to our assertion that social media content can
be a valuable resource for evaluating patient satisfaction.

Previous studies have utilized social media platforms to
assess patient perceptions in various healthcare areas, including
adult spine fusion, shoulder and elbow surgery, hip arthroscopy,
anterior cruciate ligament surgery, pediatric scoliosis, cervical
disc surgery, and total joint arthroplasty [15-20]. However, to
our knowledge, no other study has focused on lumbar
discectomy so far. In a study by Ramkumar et al. [17], 88% of
the posts shared by patients who underwent anterior cruciate
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ligament surgery had a positive tone, and the majority of them
were related to rehabilitation and RTS. Another study on joint
arthroplasties reported a prevalence of 93% for positive tone, and
the posts generally focused on rehabilitation and ADL [16].
Similarly, in another study, 87% of the posts related to shoulder
and elbow surgery had a positive tone, and return to play,
surgical site, and ADL were the most shared topics [18].

According to Haeberle et al. [21] did a study on hip
arthroscopy and found that 52.9% of the related social media
posts had a positive tone. They suggested that the lower rates of
positive tone compared to other studies could be attributed to the
specific recovery protocol implemented after hip arthroscopy.
The most shared content was about rehabilitation. Rizkalla et al.
[15] found a prevalence of 85% for positive tone as a result of
the searches made with the hashtag “spine fusion”. The authors
reported that there was no significant relationship between
positive tone and ADL or between negative tone, pain, and
ongoing neurological deficit.

In this study, posts with a positive tone constituted the
vast majority (77.9%) and were found to be correlated with posts
with ADL and RTS content. Negative posts comprised 22.1% of
all posts and were associated with posts related to pain,
neurological deficit, and X-ray/MRI. These data should
encourage surgeons to proactively rehabilitate patients to return
their previous activity level as early as possible. If there is no
risk of complications in the early period after the surgery, the
patient should be allowed to return to practicing sports in the
short term.

Pain control should be provided on a long-term basis
with appropriate medical treatment. Surgeons providing one-to-
one explanation to patients regarding X-ray and MRI images
could help to satisfy the patients’ curiosity and anxiety. It is
necessary to take measures to prevent the development of
neurological deficits, to maintain a high level of communication
with the patient in case any deficits develop, and to patiently pay
attention to the necessary surgical/rehabilitation treatments in
coordination with the patient and at every stage.

According to a study conducted by Dominy et al. [22],
Instagram exhibited the highest percentage of positive posts
compared to other social media platforms. This may be due to
Instagram’s more visual-focused posts and its special filters,
which could increase the attractiveness of the posts. In our study,
we observed that posts related to X-ray/MRI, which included
visual content, had a negative tone and were associated with pain
and neurological deficit. This finding suggests that users may
have shared these posts to seek medical advice from their
followers. The negative tone in these posts could reflect the
users' concerns and the impact of their symptoms on their
wellbeing.

In a social media study on Instagram, Holderread et al.
[20] found a significant correlation between the incision site and
patient satisfaction in cervical disc herniation operations. In
contrast, our study did not find a significant relationship between
the tone of the posts and the incision site. This discrepancy could
be attributed to the visibility and attention drawn to the surgical
incision in cervical disc surgeries, which is made in the frontal
neck region. In contrast, the incision in lumbar surgeries is
typically located in the waist region and is less visible,
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potentially leading to fewer mentions or discussions related to
the incision site in social media posts.

In our study, the majority of the posts (66.9%) were
shared after the first week following the surgical procedure. This
suggests that patients tended to use Instagram less frequently in
the early postoperative period (23.8%) but became more active in
sharing their experiences and updates as time progressed. Users’
post-sharing times were found to be compatible with the
literature. In a study by Ramkumar et al. [17], 21.8% of posts
were shared in the first week after operation, and 71.5% were
shared after the first week. This situation may be interpreted as
patients avoiding social media in the first week after surgery.

In addition, negative tones were observed to be more
common in the first week after surgery. This observation could
be attributed to the pain and functional limitations experienced
by patients during the early stages of the postoperative period.
Additionally, it is noteworthy that posts shared on the
anniversary of the surgery accounted for 9.1% of the total, and it
is remarkable that all of these posts expressed a positive tone.
The evaluation of satisfaction on the anniversary of the surgery
among studies on post-operative satisfaction in social media has
not been used in previous studies. Evaluation of satisfaction on
the anniversary is important in terms of long-term follow-up
result.

According to some studies, due to the increasing
number of fake accounts, the number of likes per 1000 followers
in reliable accounts has been estimated to be approximately 30-
140 (3-14%) [23-25]. There is a perception that accounts with
posts that are well above or below this rate are unreliable. In our
study, the average Instagram like ratio was calculated as 11%.
This ratio falls within the “safe limit,” which provides support
for the reliability of the posts that were included in our study.

Limitations

One limitation of our study was the absence of
information regarding the specific surgical technique employed,
such as open, microendoscopic, or percutaneous endoscopic
discectomy. Furthermore, the involvement of different operating
surgeons introduces a potential factor that may impact the study
results. The number of posts was also limited since only publicly
accessible accounts were reviewed. Another limitation is the
limited number of posts included as we focused on publicly
available Instagram posts using a specific set of hashtags related
to medical terminology, such as "discectomy" and "lumbar".

This approach may have resulted in the exclusion of a
significant number of posts and patients who did not use these
specific hashtags or did not use medical jargon in their posts.
Consequently, the study sample size was small, which could
affect the generalizability of the findings. However, this
approach allowed us to obtain a relatively homogeneous group of
patients with similar experiences, which could provide valuable
insights within the scope of our study objectives. Another
limitation is the high tendency of sharing posts with positive
tones on Instagram, which may have affected the results.
Analyzing social media is a difficult task as users may not
regularly post or may post several differing accounts over the
course of recovery.

In addition, a certain standardization could be achieved
by adding more analysis criteria, such as the interpersonal
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manner of the caregiver, the patient’s health characteristics, the
patient’s expectations/preferences, etc. A tool could also be
developed to evaluate the patients’ satisfaction with specific
regard to the spine surgery after passing tests for reliability and
validity.

Conclusion

In summary, our study has offered a distinct viewpoint
on the satisfaction and experiences of patients who have
undergone lumbar discectomy. The majority of the analyzed
posts conveyed a positive tone, highlighting a generally positive
outlook among patients. However, negative posts were
associated with pain and neurological deficit, indicating areas of
concern for patient outcomes. The use of social media as a means
of evaluating patient perceptions and identifying factors
contributing to postoperative dissatisfaction proved to be
valuable in our study. This approach sheds light on the potential
of social media as a tool for gaining insights into patient
experiences and improving surgical care.
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Abstract

Neuropathic arthropathy is a chronic degenerative arthropathy that results from a neurosensory deficit of the
affected joint. According to neurovascular theory, the loss of sensation of the joint is responsible for its
formation. Chronic inflammatory demyelination polyneuropathy (CIDP) is a rare disease with sensorimotor
involvement in which demyelination and axonal damage occur in the peripheral nerves as a result of an
abnormal immune response. A case is presented of a 64-year-old male patient with a diagnosis of CIDP who
had Charcot arthropathy of the right shoulder.

Keywords: Charcot arthropathy, shoulder, polyneuropathy

Introduction

Neuropathic arthropathy or Charcot joint is a form of chronic degenerative arthropathy
that results from neurosensory deficits of the involved joint. Although upper extremity
involvement is rare in neuropathic arthropathy, the shoulder joint is usually affected [1]. Shoulder
involvement (often called Charcot shoulder) has been reported in 5-6% of all neuropathic
arthropathies [2]. Neuropathic arthropathy is often caused by syringomyelia, but other causes
include diabetes mellitus, tabes dorsalis, leprosy, peripheral neuropathy, multiple sclerosis,
chronic alcoholism, intra-articular steroid injections, gigantism, end-stage renal disease,
congenital insensitivity to pain, amyloidosis, meningomyelocele, and myelodysplasia [3,4].

Chronic inflammatory demyelinating polyneuropathy (CIDP) is a rare disease in which
an abnormal immune response causes demyelination and axonal damage of peripheral nerves. It
characteristically shows slow progressive symmetrical sensorimotor involvement. The exact
etiology of CIDP is unknown [5]. Patients with CIDP experience progressive weakness, sensory
and motor dysfunction in the legs and arms, decreased deep tendon reflexes (areflexia), and
fatigue [6]. The most accepted diagnostic criteria in recent clinical studies are based on clinical
history, examination, electrodiagnostic criteria, and exclusion of other causes [7].

Although chronic fatigue, depression, sleep disorders, and respiratory failure related to
CIDP have been reported in the literature, no development of neuropathic arthropathy has been
found [8]. This report presents a case with neuropathic arthropathy in the shoulder joint due to
CIDP. This case is important because it is the first report of Charcot shoulder to develop due to
CIDP in the literature.
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Case presentation

A 69-year-old male patient was admitted to our clinic due
to difficulty in walking, loss of strength in his arms and legs,
neuropathic pain, and swelling in the right shoulder that had
recurred intermittently since 1 month prior, and restricted
movement. The patient was diagnosed with CIDP in 2016. He had
a history of coronary artery disease and myocardial infarction. The
patient's right shoulder developed bruising and swelling for the
first time in January 2019 without pain or trauma. When he visited
the orthopedic clinic with this complaint, X-rays indicated that he
had a dislocated shoulder (Figure 1 and 2).

The patient had used a shoulder splint for a while and had
experienced swelling, bruising, and redness in the right shoulder
from time to time without pain, even after the splint was removed.
Due to these complaints, the patient visited the orthopedic clinic
in February 2021. No malignant cells were found in the
histochemical staining of a fluid sample from the right shoulder-
joint. Blood analysis was performed, and PET-CT images were
taken for a paraneoplastic study. The results showed no pathology
suggestive of neoplasm.

Magnetic resonance imaging (MRI) of the shoulder
showed humeral head dislocation, areas with significant
destruction, and complete rupture of the rotator cuff tendons. A
preliminary diagnosis of Charcot arthropathy was considered by
the radiologist. Cerebral cervical, thoracic, and lumbar MRIs were
performed in February 2021 to examine the etiology of Charcot
shoulder but revealed no syrinx cavity, discopathy, or spondylosis
findings. The patient was referred to the rheumatology clinic in
January 2022 for inflammatory arthritis and vasculitis, but no
pathology was found in this regard. The results of a Brucella tube
agglutination test were also negative.

In the examination of the patient, the muscle strength was
2/5 in the right shoulder group globally, 2/5 in the hip extensor
and abductor, 3/5 in the bilateral hip rotators, 3/5 in the bilateral
knee flexors, and 3/5 in the toe group. The strength in other
muscles was 4/5. His right shoulder flexion was 80°, abduction
was 75° and internal and external rotations were limited. The
patient's deep sense was decreased in all 4 extremities. The patient
described bilateral hypoesthesia from the C4 dermatome area. The
deep tendon reflex (DTR) was hypoactive in both upper
extremities, but DTR could not be obtained in the bilateral lower
extremities.

During the patient's hospitalization in our clinic, his
blood glucose, biochemistry, hemogram, and acute-phase
reactants were normal. The infectious diseases department was
consulted for evaluation for infectious causes of the patient’s
Charcot shoulder, such as tabes dorsalis or Lyme disease). The
patient also consulted the neurology department to undergo
lumbar puncture (LP), and electromyography (EMG) was
planned.

ARB, Gram staining, direct microscopy, cerebrospinal
fluid (CSF) biochemistry, syphilis VDRL, and Lyme PCR
analyses were performed. No pathology was detected in the
results. The anti-HIV test came back negative. Infectious
pathology was not considered according to the anamnesis and
examination results of the patient. The results were reexamined by
the infectious diseases department. EMG showed axonal type
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sensorimotor polyneuropathy with prominent diffuse sensory and
motor involvement in the lower extremity, and the result
supported the diagnosis of CIDP. A physical therapy program
including electrotherapy and strengthening exercises was
provided to the patient. Information was given about protective
measures for the shoulder joint. Informed consent form was
obtained from the patient for presentation.

Figure 1: X-ray image of the shoulder

Figure 2: X-ray image of the shoulder

Discussion

Neuropathic arthropathy of the shoulder is rarely seen,
and the etiology can include peripheral neuropathies that result
from pathologies such as syringomyelia, syphilis, diabetes,
chronic alcoholism, and leprosy [9]. The neuropathic joint
undergoes 3 phases. In the destructive phase, the joint is
hyperemic and swollen, and there is osteoclastic bone resorption
associated with repetitive trauma. The reparative phase continues
with the formation of dense fibrous tissue and coalescence of
debris. Finally, the silent phase is characterized by decreased
vascularity and bone sclerosis [10].

The pathogenesis is not fully understood, but two
different theories have been proposed: neurovascular and
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neurotraumatic theories. According to the neurovascular theory,
loss of sensation at the joint level impairs normal neurovascular
reflexes. This results in osteoclast activation, which causes
hyperemia and bone resorption. According to the neurotraumatic
theory, the loss of somatic muscle reflexes that maintain the range
of motion of the joint causes repetitive traumas. As a result, joint
destruction occurs [4,11].

The most common initial symptoms of neuropathic
shoulder arthropathy are swelling, redness, decreased range of
motion, and loss of function. Considering the symptoms, septic
arthritis, synovial chondromatosis, idiopathic osteolysis, tumoral
calcinosis, and neoplasia (soft tissue sarcoma) should also be
considered in the differential diagnosis [12,13]. In the present
case, shoulder joint biopsy had been performed previously in the
orthopedic clinic to aid in differential diagnosis, and no neoplasm
or synovial chondromatosis was detected.

Radiological findings in neuropathic arthropathy include
sclerosis, joint destruction, new bone formation, bone
fragmentation, subluxation, osteophytes, osseous debris, effusion,
heterotopic ossification, and periarticular soft-tissue swelling in
the involved joint [14]. Radiographically specific findings for
Charcot shoulder include superomedial flattening of the humeral
head, periarticular soft tissue calcification, and glenoid sclerosis
[15]. In the present case, radiological findings were consistent
with neuropathic arthropathy in the shoulder X-ray. Despite the
significant joint destruction, the absence of pain and sensory
deficit in neurological examination, normal follow-up of acute
phase reactants and white blood cell count, advanced stage
destructive arthropathy findings in radiological imaging, and
sensorimotor polyneuropathy detected in EMG were compatible
with neuropathic arthropathy.

Cervical syringomyelia is the cause of 75% of
neuropathic arthropathies in the shoulder [13]. Cases have been
reported in which Charcot shoulder developed due to diabetes,
chronic alcoholism, intra-articular steroid injection, and
congenital painlessness syndrome [4]. In the present case, no
syrinx cavity was found in cervical MRI, and there was no history
of diabetes, alcoholism, or steroid injections. The literature
showed no case of neuropathic arthropathy of the shoulder
developing with CIDP etiology as in our case.

Physical therapy, effusion aspiration, nonsteroidal anti-
inflammatory drugs, immobilization, and a shoulder sling can be
applied as conservative treatments for neuropathic arthropathy of
the shoulder [9,12]. If there is no response to conservative
treatments, shoulder hemiarthroplasty, total shoulder arthroplasty,
glenohumeral  arthrodesis, arthroscopic  irrigation, and
debridement can be applied as surgical treatments [12]. In our
clinic, electrotherapy, exercises to protect the range of motion, and
isometric strengthening exercises were used to treat the patient's
shoulder.

Conclusion

Sensory nerve damage in CIDP may predispose patients
to the development of neuropathic arthropathy. The reason is that
sensory deficit in the related joint causes the development of
neuropathic arthropathy by disrupting the neurovascular reflex
according to neurovascular theory. Although neuropathic shoulder
arthropathy is a rare disease, it should not be ignored as it may
develop in patients with a diagnosis of CIDP. We think that careful
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evaluation of patients' joints is important for early diagnosis and
treatment.
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