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Abstract

The subscapularis muscle, which is the strongest muscle of the rotator cuff, plays important roles in shoulder biomechanics and
stability. The emergence of a significant percentage of subscapular tendon tears in rotator cuff tears with advancing arthroscopic
techniques has brought the importance of subscapular repair to the agenda along with different dynamics to the arthroscopic
perspective. Patient training will reduce postoperative patient morbidity in addition to physical examination, imaging, and
medical and surgical approaches to the treatment.
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INTRODUCTION

The shoulder is a complex joint that has a complex
network of bones, ligaments, muscles, and neurovascular
anatomy along with a wide range of motion and functional
requirements (1). The subscapularis muscle, which is the
largest and strongest muscle of the rotator cuff, plays

important roles in shoulder stability and function (2).

The subscapular muscle fills the subscapular fossa
providing 50% of the total strength of the rotator cuff. It
also plays roles with its triangular shape in balancing the
force couples of the glenohumeral joint and in internal
rotation and abduction of the shoulder (3). Its upper
two-thirds attaches to the minor tuberosity as a tendon
after passing under the coracoid, and its lower third
attaches to the metaphysis of the proximal humerus as
a muscle (4). The superolateral part of the subscapularis
is in close relationship with the superior glenohumeral
and coracohumeral ligament (5). The nerve subscapular

innervates the subscapular muscle (6).

Subscapular tears are frequently detected in forced
external rotation with abduction or forced extension (7).
Subscapularis tears are more frequent than expected with
the development of modern arthroscopic techniques and
greatly affect the quality of life (8). Although isolated
subscapular tears are frequent in the young population (4%)
(9), subscapular tears are detected in 40% of shoulder cuff
tears (4). In the present study, the clinical characteristics,
diagnostic methods, treatment options, and rehabilitation
procedures of subscapularis muscle tears, which affect the

comfort of life significantly, are explained comprehensively.
Subscapularis Tears and Classification

Classifying the subscapular tendon tears is of prognostic
importance for preoperative preparation and planning
appropriate treatment. Many suggestions were offered in
the past for the classification of subscapular tendon tears,
but no strong decision has been reached yet. Some of these
classifications are diagnostic in physical examination, some
in ultrasonography, and some in CT arthrography. Yoo and
Rhee, Fox and Romeo’s, Martetschlager, Lyon, Toussaint,
Dierckman classifications are the classifications used in
the repair of subscapular tendon tears (10). According to
a survey that was conducted among elbow and shoulder
surgeons in America in 2023, it was reported that the
Lafosse Classification is more appropriate for the most
appropriate diagnosis and treatment (11).

Table 1. Classification of Lafosse et al. regarding

subscapular tendon tears (12)

Partial tear and erosion on the superior third of

the subscapularis

Complete detachment of the superior third of

the subscapularis

detachment of the
two-thirds of the subscapularis without

Complete superior

involvement of the inferior one-third muscular

part (limited tendon retraction)

Complete subscapularis tear from the humeral
insertion (well-centered humeral head and
fatty infiltration involving less than or equal to

grade 3 tear)

Complete subscapularis tear from the humeral
insertion with humeral head anterosuperior
subluxation and contact with the coracoid

(associated with fatty infiltration)

Isolated deep layer SC tendon tear (for

visualization it is required to elevate the

subscapularis tendon by the probe)

The Etiology of Subscapular Tendon Tears

Many subscapular tears occur as a result of a strong
contraction in sudden accidents and traumas (13). Partial or
complete tears might occur as a result of repetitive chronic
overuse, especially in manual workers and athletes (14).
Non-traumatic tears might occur as a result of decreased
elasticity in muscle tissue with advancing age (15).
Biomechanical abnormalities (16) and inadequate body
alignment (17) cause potential tears over time and genetic
predisposition (18) plays important roles in this respect. In
the shoulder joint, inflammatory conditions (e.g., tendinitis
and bursitis) can weaken the subscapular tendon and cause
ruptures if not managed well (19).

Another approach is that the subscapularis tendon increases
the tensile loads on the joint surface, causing tension
undersurface fiber failure at the subscapularis insertion.
Subcoracoid stenosis and subcoracoid impingement
contribute to the pathogenesis of subscapularis tendon tears
by causing a “roller-wringer effect” on the subscapularis

tendon (20).
The Symptoms of Subscapular Tendon Tears

The presence of pain increasing with internal rotation
or overhead exercises is a characteristic indicator of
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subscapularis tears (21). Subscapularis injuries might
result in a limited range of motion in the abduction and
internal rotation. Patients might also face difficulties in
raising their arms above their heads or feel discomfort
while doing certain actions. Determining the degree of
mobility restriction facilitates determining the extent of the
tear (13). Patients might encounter pain within a defined
range of movement, commonly during the middle phase
of moving the limb away from the body and rotating
it outward. Identifying the specific range of movement
that causes discomfort helps to determine the damaged
structures and direct additional diagnostic investigations
(22). Some persons experiencing subscapularis tears
might have a perception of catching or clicking in the
shoulder joint when performing specific movements.
These sensations might suggest the presence of structural
problems and can help direct additional diagnostic tests
(23). Commonly, clinical examinations reveal tenderness
in the anterior shoulder region, particularly localized over
the subscapularis muscle. By palpating this region, the
clinician can pinpoint the origin of pain and discomfort,
hence enhancing the precision of the diagnosis (21). An
indicative indication is the exacerbation of pain during
nighttime, especially when reclining on the afflicted
shoulder. Nocturnal pain can greatly affect the quality
of sleep and is frequently an indication of an underlying
subscapularis disease (24). Subscapularis rips can lead to
muscular atrophy in circumstances that are persistent or
severe. Measurable alterations in muscle size, specifically
in the front region of the shoulder, can suggest the presence
of long-lasting or significant injuries (25).

Physical Examination Findings and Imaging
Techniques

Detailed anamnesis, physical examination, and imaging
make up the pillars of diagnosis in patients presenting with
shoulder complaints. Physical examination and imaging
are a whole. Itis argued that only imaging without physical
examination might not be compatible with the actual
treatment and might cause unnecessary and excessive
treatment modalities to be applied (26). The functionality
of the subscapularis is evaluated with the Dynamic Lift-Off
Test, bear-hug test, and Belly Press Test performed during
the physical examination (27). Among these tests, the bear-
hug test can be considered the most likely clinical test to
detect a tear in the upper part of the subscapularis tendon.
Performing all subscapularis physical examination tests at

the same visit is useful in estimating the size of the tear (28).

Long biceps head tendon sheath effusion >2 mm on USI
(29), subscapularis tendon tear from the lesser tuberosity
in the axial plane on Magnetic Resonance Imaging (MRI),
Long Head of the Biceps (LHB) tendon subluxation,
subscapularis muscle belly atrophy in the sagittal plane,
torn subscapularis fibers and bare lesser tuberosity are
important findings in subscapular tendon ruptures
(11). Bone marrow edema, cysts, and fat atrophy in the
tuberculum minor are the symptoms of chronic tears
(30). In addition, although no subscapular tear is seen in
the MRI findings of patients whose surgery is planned
due to rotator cuff tear, the presence of subcoracoid
effusion should bring to mind intraoperative subscapular

evaluation (31).

No doubt, the best imaging is Shoulder Arthroscopy,
which serves both diagnosis and treatment simultaneously
(32). When the Comma Sign is in the upward retraction of
the superior glenohumeral ligament and coracohumeral
ligament, it is an important symptom in full-thickness

subscapular tears in arthroscopy (33).

Artificial intelligence and machine learning algorithms
have attracted greatattentionin recentyears as a promising,
innovative approach to diagnosis (34). According to a
machine learning study conducted for the diagnosis of
subscapular tendon tears, it was found that MRI alone
was successful in predicting subscapularis tears in 85% of
patients, and this machine learning increased the accuracy
and sensitivity in diagnosis (35). However, advanced and

large-scale studies on machine learning are still needed.
Treatments

Less active, older patients with smaller atraumatic tears
should first enter a conservative treatment plan consisting
of physical therapy, anti-inflammatories, and activity
modifications (36). Shoulder joint strengthening exercises
and electrical stimulation help increase range of motion
and NSAIDs can provide both physiopathological and
symptomatological relief for inflammation (37, 38). The
patient must be shown which movements to avoid (21).
Corticosteroid injections might be utilized because of their
anti-inflammatory characteristics. Injected directly into
the subacromial region or shoulder joint, these injections
offer brief alleviation of discomfort and inflammation. It
should be kept in mind that there may be atrophy in the
muscle, and it should not be forgotten that it may pave
the way for new tears in the tendon (39, 40). Platelet-
Rich Plasma (PRP) and Stem Cell Therapy are widely
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preferred in biological interventions today. PRP injections
entail the utilization of concentrated platelets from the
patient’s own blood to promote the process of healing.
This regenerative method has the potential to enhance
tissue healing in instances of subscapularis rips (41, 42).
Stem cell therapy investigates the regenerative capacity of
stem cells to assist in the restoration of damaged tissues.
Ongoing research in this field shows promise for treating
subscapularis injuries (43, 44). While symptomatic relief
is observed in conservative treatments, it should be
kept in mind that complete recovery may not occur and
the patient should be informed about this. In addition,
conservative treatments have a lower success rate and are

not cost effective compared to the surgical approach (45).

Patients unresponsive to conservative treatment may
be candidates for surgical intervention. Early surgical
intervention in patients with traumatic tears will
likely yield better outcomes (46). Arthroscopic repair
is performed in the surgical approach by suturing the
subscapular tear under the guidance of an arthroscope
(44). Open repair can be performed for specific anatomical
factors with a large incision, but postoperative recovery
time might be prolonged (47). In artroscopic repair, the
typical posterior portal is necessary in addition to the
anterosuperior and anterior portals for arthroscopic
surgery to repair the subscapularis. First, a portal is
established on the anterolateral side. The ideal position
and alignment of the portal should be parallel to the
subscapularis fibers at a certain angle, enabling access
to the tuberculum minus of the humerus for suturing
purposes (48). Through examination of the biceps tendon
is necessary during surgery. If it is determined to be
required, pathological tendons can be treated with either
total tenotomy or tenodesis. Medial subluxation should
be assessed in non-pathological tendons (49). Due to the
subscapularis tendon’s attachment site providing anterior
support to the biceps long head groove, dislocation of
the biceps long head tendon can exert pressure on the
subscapularis tendon, resulting in repair failure. If faced
with such a circumstance, biceps tenotomy or tenodesis
may be suitable options (50).

The coracoid prominence is readily identifiable since it is
positioned just at the center of the anterior portal entry and
directly above the subscapularis tendon (51). The axillary
artery and vein, long thoracic nerve, and brachial plexus
are located nearby (52). Furthermore, one may see the
presence of compound tendons originating from the short

head of the biceps and coracobrachialis, together with the
attachment of the pectoralis minor muscle (53). Burkhart
suggests that in cases of partial tear of the subscapularis
muscle, coracoplasty can be performed by establishing a
window in the rotator interval. It is important to maintain
the integrity of the biceps’ medial tether and the superior
glenohumeral ligament (SGHL) throughout this treatment
(54).

The objective of coracoplasty is to establish a coracohumeral
spacing of 7-10 mm, hence reducing friction during the
subscapularis healing process (55). Following complete
tears, the subscapularis muscle will progressively retract
over a period of time. In instances of severe retraction, it is
possible for it to have shifted medially to the extent of the
glenoid labrum (21). This adds complexity to the process of
selecting the allocation for tenodesis during subscapularis
repair. In such instances, the “comma sign,” as elucidated
(32). The comma sign denotes the superolateral surface
where the subscapularis tendon is distinguished from the
humeral head. In essence, it is a leftover part of the middle

connection of the biceps muscle (56).

Postoperative physical rehabilitation must be planned
according to the type of the subscapularis tear and
individual characteristics for the regeneration of
strength, flexibility, and functional movements (57). For
proactive prevention in physical rehabilitation, shoulder
conditioning, effective preparatory exercises and flexibility
training, and gradual progressive activities will improve
shoulder multifaceted function (58). Periodic checks along

with pain management will optimize patient outcomes.
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Abstract

Background: This study aimed to evaluate the time-dependent effect of verbal and practical oral health education provided by
dentists on 6- to 22-week-old pregnant women whose pregnancy is followed up by family physicians in health centers.

Methods: The study included fifty-four pregnant women participated. Oral hygiene education was given to the participants
verbally and using a toothbrushing model. Periodontal indices such as the probing pocket depth (PPD), plaque index (PI) and
gingival index (GI) were measured and recorded at the first and third month follow-up. The IBM SPSS v.26 statistical software was
used for statistical analysis. All data were analyzed using the dependent t test.

Results: There was a statistically significant decrease in the PPD and PI parameters at the end of the one month (p<0.05). There
was a decrease in the GI, yet it was not significant. At the end of the third month, there was a significant decrease in the PPD. There
was a significant increase in the PI and GI (p<0.05).

Conclusion: Periodontal health status and oral hygiene habits should reach their optimum levels before pregnancy. In addition,
follow-up appointments should be called during the whole pregnancy to ensure that oral hygiene habits are permanent.
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INTRODUCTION

The periodontium consists of the gingiva, cementum,
periodontal ligament and alveolar bone surrounding and
supporting teeth. The primary role of the periodontiumis to
provide functional requirements and maintain teeth in the
mouth (1). The primary etiology of periodontal disease is
microbial dental plaque. Systemic diseases and conditions
that affect the body’s response to plaque accumulation
have also an impact on the progression of periodontal
disease. Clinicians not only treat the periodontium with
periodontal treatment but also control many systemic
components caused by this disease. Although the leading
cause of periodontal disease is microbial dental plaque,
pregnancy is also a compelling factor in the etiology of

periodontal disease (2).

The female body has developed an adaptation mechanism
for all the changes from the first day of pregnancy to
the moment of birth. Many hormonal and physiological
changes are caused by the adaptations that pregnant
woman develop to protect the fetus. However, these

adaptive mechanisms sometimes cause complications (3).

Elevated progesterone levels up to 32 weeks of pregnancy
trigger mucosal inflammation by decreasing the saliva flow
rate and causing edema in the gums. Elevated estrogen
levels cause gingival hyperplasia and inflammation. One
of these negative changes is pregnancy gingivitis, which
is commonly observed. Pregnancy gingivitis is observed
in 30% to 100% of pregnancies and is characterized by
erythema, edema, hyperplasia, and increased bleeding (2).
Pregnancy gingivitis typically begins in the second month
of pregnancy and reaches its peak in the eighth month. It

resolves spontaneously after delivery (4).

Improving oral hygiene levels should be a priority for
pregnancy-related oral complications. Oral hygiene
education against gingivitis has been recommended for
these patients. In severe cases, professional cleaning and
chlorhexidine-containing mouthwashes should be used
(5). The poor oral and dental health of the expectant
mother during pregnancy adversely affects the duration
and outcome of pregnancy, as well as the oral and dental
health of the baby (6). Adverse pregnancy outcomes
include preterm birth, low birth weight, miscarriage, and

preeclampsia (7).

In light of this information, pregnant individuals should

have sufficient knowledge about periodontal diseases

and the effects of these diseases on the general health and
pregnancy processes. In this respect, it would be beneficial
for pregnant individuals to be informed about the causes
and prevention of periodontal diseases and how they may
affect pregnancy. Verbal education methods are commonly
used in the field of health. Healthcare professionals make
suggestions to their patients verbally in most cases. The
main advantage of the verbal method, used almost every
day in all areas of health care, is that it is free of charge.
However, there are concerns about the distraction of the
listener and the permanence of the information provided
by verbal methods (8).

There are a limited number of studies on the education
of pregnant women in Turkey. A significant limitation is
that only the current knowledge level of pregnant women
was determined in most published studies. This study
aimed to evaluate the time-dependent effect of verbal and
practical oral health education provided by dentists on
pregnant individuals with the help of clinical periodontal
parameters. Adequate oral health knowledge among
expectant mothers and women who have recently given
birth can make positive contributions to oral health.

MATERIALS AND METHODS

This study was approved by the Ankara University Faculty
of Dentistry Clinical Research Ethics Committee (Date and
Number: 25.02.2019-36290600/10). The randomized cross-
sectional clinical study group consisted of 54 pregnant
women living in Afyonkarahisar Province between six
and 22 weeks of pregnancy (Table 1). The reason for
paying attention to pregnant individuals between six
and 22 weeks of pregnancy was that pregnant women
were followed up for three months during the study. The
clinical follow-up of mothers who have given birth after
delivery is difficult.

Table 1. Mean age and educational status percentages of
pregnant women

Characteristics of patients

Number of patients 54
Age 18-39 (27.5145.29)
Primary school 16.66%
Middle school 33.33%
Education | pi0h school 29.62%
status
University 20.37%
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Between April 2019 and March 2020, individuals whose
pregnancy follow-ups were performed by family physicians
at the health center were referred to the Department of
Periodontology for clinical control. After giving their informed
consent, the pregnant women were provided with oral hygiene
education verbally and using the toothbrushing model. The
modified Bass tooth brushing technique, flossing, and the use
of an interdental brush of appropriate size in the presence of
diastema or interdental space were explained to the patients
and these were used for three months.

The study excluded smokers, people with diabetes, patients
receiving regular medical treatment, and patients with any
systemic disease. Patients with fixed, removable or implant
prostheses were also excluded from the study. The study included
individuals with a maximum of three missing teeth in the mouth.

Clinical Periodontal Measurements

After education, the probing pocket depth (PPD), plaque
index (PI) and gingival index (GI) were measured using a 0.5
mm diameter Williams probe at six sites [mesio-buccal, mid-
buccal, disto-buccal, disto-lingual (or disto-palatinal), mid-
lingual (or palatinal), or mesio-lingual (or mesio-palatinal)] of
each tooth in the mouth. Measurements were taken at baseline
at the beginning of the study and repeated after one and three
months. The mean score of the collected data was calculated by
dividing the sum of the values given to each tooth measured by
the product of the number of teeth present and the number of
tooth surfaces measured (Table 2).

Table 2. Comparison of the means and SDs of clinical

parameters (PPD, PI, GI) according to time

Standard Standard Sig.
deviation error of
the mean
Baseline 2.3176 |0.47671 0.06487 <0.001"
First month | 1.7859 | 0.55129 0.07502
PPD Baseline 2.3176 |0.47671 0.06487 <0.001"
Third month | 2.2607 | 0.59035 0.08034
Baseline 1.2511 | 0.36801 0.05008 <0.001"
First month | 0.8489 | 0.44265 0.06024
FI Baseline 1.2511 | 0.36801 0.05008 <0.001"
Third month | 1.3207 | 0.46220 0.06290
Baseline 1.3335 | 0.24188 0.03292 0.309
First month | 0.9137 | 0.40737 0.05544
GI Baseline 1.3335 | 0.24188 0.03292 <0.001"
Third month | 1.3978 | 0.27025 0.03678

*Paired sample t test; p<0.05 denotes a significant difference

PPD: probing pocket depth, PI: plaque index, GI: gingival index

Statistical Analysis

The Statistical Package for Social Science, IBM SPSS®,
version 26, Chicago, USA (SPSS) software was
used for statistical analysis to evaluate the results
of the study. A p<0.05 was considered statistically
significant. All data were analyzed using the
dependent t test.

RESULTS

Although 96 pregnant women participated in the
study, 54 (56.25%) pregnant women completed the
study. The study was completed with 54 pregnant
women aged 18-39 years with a mean and standard
deviation (SD) of 27.51+5.29 years. There was no
significant difference between the individuals in
terms of the mean plaque index (PI), probing pocket
depth (PPD) or gingival index (GI) at baseline
(p<0.05). Sixteen percent of the pregnant women
were primary school graduates, 33.33% were
middle school graduates, 29.62% were high school
graduates, and 20.37% were university graduates.
(Table 1)

At the end of one month, there was a significant
decrease in the probing pocket depth (PPD) and
plaque index (PI) (p<0.05). While there was a decrease
in the gingival index (GI), it was not significant. At
the end of the third month, there was a significant
decrease (p<0.05) in the PPD. There was a significant
increase in the PI and GI (p<0.05). (Table 2)

DISCUSSION

The relationship between periodontal health status
and pregnancy has been an important research topic
since the 1960s (9). Gingival inflammation during
pregnancy starts with dental plaque and becomes
more severe with the addition of endogenous steroid
hormones (10). Although the amount of plaque does
not change during pregnancy, GI values peak in
the third trimester and significantly decrease three
months after delivery (11). Numerous studies have
reported that periodontal disease can cause serious
pregnancy complications, such as premature birth,
low birth weight, and preeclampsia. Considering
that periodontal disease can be prevented through
good oral care, oral hygiene education and

motivation can provide significant protection against
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the risk of serious complications such as birth, low birth
weight, and preeclampsia that may be observed during
pregnancy (12,13).

In our study, at the end of the three-month follow-
up period, similar increases in gingival indices were
observed between 4.5 and 8 months of pregnancy. In
another study, the gingival index and the formation
of 4 mm or more deep pockets, which increase in a
nonproportional manner with the amount of plaque,
started to regress after the first two trimesters (14).

In our study, the significant decreases in the PPD and
PI values of pregnant individuals over a one-month
period may be attributed to the oral hygiene education
they received at the beginning of the study. However,
the decrease in GI values was not significant (p<0.309)
during this one-month period, which may be associated
with the change in hormonal balance and increased
gingival inflammation during pregnancy. It seems
contradictory that there was a significant decrease
in PPD and PI but no decrease in GI at the end of the
first month. However, this was interpreted as the PI
decreasing with the development of the patients’ oral
hygiene habits. A decrease in the PPD was observed with
the decrease in gingival edema, but with no significant
decrease in the GI due to hormonal changes. The overall
evaluation of the PPD, PI and GI parameters revealed
that there was a significant (p<0.05) decrease in these
parameters after one month. However, at the end of 3
months, the parameters returned to the initial level and
even increased. This may occur as a result of hormonal
changes during pregnancy (15).

Changes in estrogen and progesterone levels during
pregnancy also alter the subgingival microflora. The
prevalence of several periodontal pathogens, such as
Prevotella intermedia, Bacteroides species and Camplobacter
rectus, increases during pregnancy. An increase in the
abundance of these pathogens and interaction between
the periodontal microflora and the host also increase
susceptibility to periodontal damage. Machado et al.
(2012) reported that bacteria in the mouth may cause
localized inflammation and adverse pregnancy outcomes
through transfer to the uterus, regardless of the presence
of clinical periodontitis (16).

Due to the hormonal changes during pregnancy and the
increasein gingival inflammation, there was no significant
decrease in periodontal parameters at the end of the three

months. These values decreased further compared to the
initial values. The small sample size of pregnant women
included in the study can be considered a limitation of the
study. The fact that the periodontal parameters decreased
one month after the commencement of the study and
returned to the baseline level or even increased further in
the third month revealed that the oral hygiene education
provided initially was effective for a temporary period.
However, the patients subsequently returned to their
old habits. Oral hygiene education and motivation to
be given to pregnant individuals can provide significant
benefits in preventing serious complication risks, such as
preterm birth, low birth weight and preeclampsia that

may be observed during pregnancy.

In light of these findings, the oral hygiene habits and
periodontal health status of patients should be evaluated
before pregnancy, oral hygiene should reach the optimum
level, and the habit of maintaining oral hygiene should
be acquired before pregnancy. We believe that in future
studies regarding this subject, it would be more beneficial
to provide video information to pregnant women in
addition to both verbal and model training. It can also be
beneficial to send reminder messages at regular intervals
and to have dentist check-ups on the days of gynecologist
appointments to follow up more frequently on the oral

hygiene of pregnant women.

Declarations

The authors received no financial support for the research
and/or authorship of this article. There are no conflicts of
interest. This study was approved by the clinical research
ethics committee of the Ankara University Faculty of
Dentistry (Date: 25.02.2019, Number: 36290600/ 10).

REFERENCES

1. Kinane DF Attstrom R. Advances in the pathogenesis of
periodontitiss. Group B consensus report of the fifth European
workshop in periodontology. J Clin Periodontol. 2005; 32: 130-131.

2. Singh T, Newman AB. Inflammatory markers in population studies
of aging. Aging Res Rev. 2011; 10: 319-329.

3. Mascarenhas P, Gapski R, Al-Shammari K, Wang H-L. Influence of
sex hormones on the periodontium. J Clin Periodontol. 2003; 30: 671-
681.

4. Carrillo-de-Albornoz A, Figuero E, Herrera D, Bascones-Martinez
A. Gingival changes during pregnancy: II. Influence of hormonal
variations on the subgingival biofilm. ] Clin Periodontol. 2010; 37:
230-240.

5. Silk H, Douglass AB, Douglass JM, Silk L. Oral health during
pregnancy. Am Fam Physician. 2008; 77: 1139-1144.



Arch Curr Med Res 2024;5(1):7-11

10.

11.

12.

13.

14.

15.

16.

Khurshid Z, Naseem M, Sheikh Z, Najeeb S, Shahab S, Zafar MS. Oral
antimicrobial peptides: Types and role in the oral cavity. Saudi Pharm
J. 2016;24(5):515-524.

Figuero E, Han YW, Furuichi Y. Periodontal diseases and adverse
pregnancy outcomes: Mechanisms. Periodontol 2000. 2020;83(1):175-
188.

Amini K, Alihossaini Z, Ghahremani Z. Randomized Clinical Trial
Comparison of the Effect of Verbal Education and Education Booklet
on Preoperative Anxiety. | PeriAnesthesia Nurs. 2019; 34: 289-296.

Loe H, Silness J. Periodontal Disease in Pregnancy I. Prevalence and
Severity. Acta Odontol Scand. 1963; 21: 533-551.

Saadaoui M, Singh P, Al Khodor S. Oral microbiome and pregnancy: A
bidirectional relationship. ] Reprod Immunol. 2021; 145:103293.

Tilakaratne A, Soory M, Ranasinghe AW, Corea SM, Ekanayake SL,
de Silva M. Effects of hormonal contraceptives on the periodontium,
in a population of rural Sri-Lankan women. J Clin Periodontol. 2000;
27:53-757.

Nannan M, Xiaoping L, Ying J. Periodontal disease in pregnancy and
adverse pregnancy outcomes: Progress in related mechanisms and
management strategies. Front Med (Lausanne). 2022; 9:963956.

Uwambaye P, Munyanshongore C, Rulisa S, Shiau H, Nuhu A, Kerr
MS. Assessing the association between periodontitis and premature
birth: a case—control study. BMC Pregnancy Childbirth. 2021;21(1):204.

Giirsoy M, Pajukanta R, Sorsa T, Kénonen E. Clinical changes in
periodontium during pregnancy and postpartum. J Clin Periodontol.
2008; 35: 576-583.

WuM, Chen SW, Jiang SY. Relationship between gingival inflammation
and pregnancy. Mediators Inflamm. 2015; 2015:623427.

Machado IN, Martinez SD, Barini R. Anencephaly: do the pregnancy
and maternal characteristics impact the pregnancy outcome? ISRN
Obstet Gynecol. 2012; 2012: 127490.



Received: 29 October 2023

Revised: 19 January 2024

CURRENT MEDICAL Acccepted: 24 January 2024

Archives of Current Medical Research

RESEARCH Arch Curr Med Res 2024;5(1):12-20
-t DOI: 10.47482 / acmr.1382922

ORIGINAL ARTICLE

The relationship between smartphone
addiction and fear of missing out: phubbing
as the mediator in students at a university’s
faculties

Edibe Piringci' ® Fatma Nur Karacgorlu?® Mehmet Onur Kaya*®

1 Firat University, Faculty of Medicine, Department of Public Health, Elaz1g, Turkey
2 Mus Bulanik District Health Directorate, Mus, Turkey

3 Firat University, Faculty of Medicine, Department of Biostatistics, Elaz1g, Turkey

Abstract

Background: Smartphone addiction is a public health problem. The aim of this study was to investigate the relationship between

smartphone addiction with fear of missing out and phubbing.

Methods: The universe of this cross-sectional study consisted of all students studying at Firat University Faculties. 582 students
were reached. A questionnaire was used as data collection tools. The questionnaire consists of demographic information form,
questions about smartphone use, Smartphone Addiction Scale-Short Version, Fear of Missing Out Scale, and Phubbing Scale. SPSS
PROCESS macro version 3.5 (Model 4) was used to test the mediation effect.

Results: 51.5% of the students were women and the mean age of all students was 22.06 + 2.99. Smartphone addiction score was
higher in women (p < 0.05). A significant negative correlation was found between smartphone addiction and age (r = -0.10). A
significant positive correlation was found between smartphone addiction and daily smartphone usage frequency (r = 0.31) and
daily smartphone usage duration (r = 0.44). Fear of missing out and phubbing were significant positive predictors of smartphone
addiction. Phubbing had a mediating effect on the effect of fear of missing out on smartphone addiction.

Conclusion: Phubbing as a mediator increases the impact of fear of missing out on smartphone addiction.
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INTRODUCTION

The number of smartphone users worldwide has
exceeded six billion and is expected to increase several
hundred million over the next few years (1). The
smartphone usage frequency is expected to increase to
73.71% by 2024 in Turkey (2). Despite the advantages
of using smartphones, many people overuse their
phones in a way that interfere with their daily lives
(3). According to the data of Statista 2017 time spent
on daily smartphone usage worldwide, almost half
of the participants spent five hours or more on their
smartphones daily (4). Excessive and problematic use of
the smartphone is associated with smartphone addiction
(5). Smartphone addiction is a public health problem that
affects a significant and increasing number of people
(6). Especially young people are more likely to accept
new technologies than older generations; and thus,
young people are more prone to smartphone addiction

compared to adults (7).

The fear of missing out (FOMO) is defined as the
person’s serious anxiety that others may have
satisfactory experiences while he / she is absent.
FoMO is characterized by the desire to be constantly
aware of what others are doing (8). Fear of missing out
encourages people to use social media tools and people
who experience this fear use their smartphones to meet
their need to stay connected (9), because smartphones
are the most frequently used device in the world to
access social media accounts, and 78% of people access
their social media accounts only from their smartphones
(10). More than half of the students participating in a
study conducted among university students in Turkey
used their social media accounts for 3 hours and more
daily via their smartphones (11). The fear of missing out
with excessive use of smartphones was an important

predictor of smartphone addiction (9).

Phubbing is defined as a situation where an individual
looks at their smartphone during a conversation

with other people, dealing with the smartphone, and

avoiding interpersonal communication (12). This
situation may also be related to the increased availability
of virtual social environments (13). FOMO forces people
to check their smartphones repeatedly to avoid missing
something on social media (14). In order to cope with
this anxiety, individuals may use their smartphones
even when they are physically with others and thus do
phubbing behavior (15). Therefore, FOMO is a significant
predictor of phubbing (16).

Phubbing is one of the behavior associated with the
widespread availability of smartphones (12). In addition,
phubbing behavior can be seen everywhere in today’s
modern society and has now become an accepted norm
(17). People with FOMO can use their smartphones as
often as they want withouthesitation in any environment,
thanks to the fact that phubbing behavior is a norm, in
order to eliminate these concerns, and this may cause
smartphone addiction (17). There are studies in the
literature showing a positive and significant relationship

between phubbing and smartphone addiction (18, 19).

In conclusion, it is important to investigate possible
predictors that may increase smartphone addiction,
since smartphone addiction is a public health problem
and is more common in young people. Although
previous research has identified some predictive
factors for smartphone addiction, there is little research
investigating the link between fear of missing out and
smartphone addiction, and understanding of factors that
may help explain this relationship is limited. Therefore,
this study aimed to investigate the factors related to
smartphone addiction. Mainly, the aim of the study
was to examine whether fear of missing out behavior
could significantly predict smartphone addiction of
university students and to investigate whether phubbing
behavior could significantly mediate this relationship.
The secondary aim of the study was to examine the
characteristics of phubbing and exposure to phubbing.
Based on the literature review, we proposed the following

hypotheses (Figure 1):
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Figure 1. Mediation model

Hypothesis 1. Fear of missing out positively and

significantly predicts smartphone addiction.

Hypothesis 2. Fear of missing out positively and
significantly predicts phubbing behavior.

Hypothesis 3. Phubbing positively and significantly

predicts smartphone addiction.

Hypothesis 4. Phubbing mediates the relationship between

fear of missing out and smartphone addiction.

MATERIALS AND METHODS

The universe of this cross-sectional study consisted of
all students studying at Firat University Faculties in the
2018-2019 academic year. There were a total of 16 faculties
at Firat University and 29,635 students studying at these
faculties. When the power analysis was performed by
taking the significance level of 0.05, the power of 80%, and
the correlation coefficient between the two independent
variables approximately 0.12 after deducting the margin
of error, it was calculated that the sample size should be
at least 540 and maximum 600. The number of students
to be included in the research from each faculty was
weighted and calculated according to the total number
of students of each faculty, and students were selected
by simple random sampling method in each faculty. Data
collection was carried out between April and May 2019.
The application of the survey was completed after the
necessary explanations were made and informed consent

was obtained. As a result, 582 students were reached.

A questionnaire was used as a data collection tool. The
questionnaire was applied under direct observation.
The questionnaire consisted of four parts. There were
demographic information form and questions about

smartphone use in the first part, Smartphone Addiction

Scale - Short Version in the second part, Fear of Missing
Out Scale in the third part, and Phubbing Scale in the
fourth part.

1) Smartphone Addiction Scale - Short Version (SAS-SV): It
is a six-point Likert-type personal rating scale developed
by Kwon et al. (2013) to measure the risk of smartphone
addiction in adolescents (7). Scale items are scored from
1 to 6. Scale scores range from 10-60. The increase in
the score obtained from the scale means that the risk of
addiction increases. The scale has one factor and does
not have subscales. The Cronbach alpha coefficient of the
original scale was 0.91. The validity and reliability study
of the Turkish version of the scale was performed by
Noyan et al. (2015) in university students and Cronbach
alpha coefficient was 0.86 (20).

2) Fear of Missing Out Scale (FOMO): It is a personal rating
scale developed by Przybylski et al. (2013) in participants
between 18 and 62 years old, and adapted to Turkish by
Gokler et al. (2016) in university students (8, 21). A 5-point
Likert scale (1 = Not at all true of me; 5 = Extremely true of
me) is used on the scale, which contains 10 items and has a
one-dimensional structure. The score that can be obtained
from the scale varies between 10-50. As the score obtained
from the scale increases, the level of fear of missing out
the increases. It was reported that the Cronbach Alpha
coefficient ranged from 0.87 to 0.90 for the original scale,

and calculated as 0.81 for the Turkish version.

3) Phubbing Scale (PS): The scale developed by Karadag
et al. (2015) in university students in Turkey is a Likert-
type personal rating scale that evaluates the situation
of the person not participating in the chat environment
and dealing with his/her smartphone (12). The scale
consists of 10 items and 2 sub-dimensions including (i)

Communication Disturbances (5 items, o = 0.87) and (ii)
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Phone Obsession (5 items a = 0.85). Participants evaluate
each item on a 5-point Likert scale ranging from 1 for never
to 5 for always. The increase in the score obtained from the

scale indicates that the level of phubbing increases.

The data obtained in the study were recorded and
analyzed using the IBM SPSS for Windows version 21.0
software (IBM Corp., Armonk, NY, USA). Descriptive
statistics according to the characteristics of the variables
were presented as frequency and percentage for
categorical variables, and as mean + standard deviation or
median (with 1st Quarter (Q1) and 3rd Quarter (Q3)) for
continuous variables. The conformity of the continuous
variables to the assumption of normal distribution was
evaluated with the Shapiro Wilk test. It was found that
all continuous variables in the study (age, frequency of
daily smartphone use, duration of daily smartphone use,
years of smartphone use, number of social media accounts
used, SAS-SV score, FOMO scale score and Phubbing scale
score) did not show normal distribution. To compare
continuous variables, the Mann-Whitney U test was used
for two independent groups and the Kruskal Wallis H
test was used for more than two independent groups.
The Spearman correlation coefficient method was used
to determine the relationship between two independent
variables with a continuous measurement level. It was
assumed that phubbing mediated the relationship between
FoMO and smartphone addiction. SPSS PROCESS macro
version 3.5 (Model 4) was used to test the mediation effect
(22). In the model, the FOMO score was the predictor, the
PS score was the mediator, and the SAS-SV score was

the outcome variable. The indirect effect was estimated
for 5000 bootstrap samples with a 95% bias-corrected
confidence interval. Confidence intervals that do not
include zero indicate effects that are significant. Statistical
significance was evaluated as p < 0.05.

Ethical permission for the research was obtained from
the Firat University Non-Interventional Research Ethics
Committee. The meeting date was 11.04.2019, the meeting
number was 06, the decision number was 12. Institutional
permission was obtained from the Rectorate of Firat

University.
RESULTS

51.5% of the students included in the study were female,
48.5% were male. The mean age of all students was 22.07 +
3.00 (min = 18, max = 50) and the median value of age was
22.00 (21.00-23.00).

The median frequency of students using smartphones
daily was 20.00 (10.00-40.00) times, the median duration
of using smartphones daily was 4.00 (2.50-6.00) hours, the
median time of owning a smartphone was 6.00 (4.42-8.00)
years. The median values of the scores that the students
received from the scales were as follows: 28.00 (21.00-
36.00) for SAS-SV, 24.00 (18.00-29.00) for FoMO, 25.00
(20.00-31.00) for PS.

Comparison of SAS-SV, FoOMO and PS scores according to
the gender of the participants is shown in Table 1. SAS-
SV (p < 0.001) and PS (p = 0.017) scores were higher in

women.

Table 1. Comparison of Smartphone Addiction Scale - Short Version, Fear of Missing Out Scale and Phubbing Scale

scores according to the gender of the participants

Smartphone Addiction Fear of Missing Phubbing Scale
Variables Scale - Short Version Out Scale
Median (Q1-Q3) Median (Q1-Q3) P Median (Q1-Q3)
Gender
Male 25.0 (19.5-35.0) <0.001 | 24.0(18.0-30.0) | 0.067 24.0 (19.0-30.0) 0.017
Female 31.0 (22.0-38.0) 22.0 (18.0-28.0) 25.0 (21.0-31.0)

The relationship coefficients between continuous variables
are given in table 2. A significant negative correlation was
found between smartphone addiction and age (r = -0.10).
A significant positive correlation was found between
smartphone addiction and daily smartphone usage

frequency (r = 0.31), daily smartphone usage duration (r
= 0.44), number of owned social media accounts (r = 0.21),
FoMO (r = 0.43) and PS (r = 0.71) scores (p < 0.05). There
was a significantly positive correlation between FoMO
and PS scores (r = 0.49, p < 0.001).
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Table 2. Spearman correlation coefficients among study variables

Variables 1 2 3 4 5 6 7 8
1.5AS-SV 1

2.Age 20100 |1

3.Daily usage frequency | 0.31™" -0.06 1

4 Daily usage duration | 0.44™ -0.13" 035" |1

5.Years of usage 0.03 0.16™ 0.06 0.03 1

6.Social media 0.21™ -0.06 0.22 028" |0.08 1

7.FoMO 0.43™ -0.11" 0.22" 027" |0.04 0.24™ 1
8.Phubbing Scale 0.71" -0.13" 0.31" | 047" |0.04 0.24™ | 049™ 1

Note: The numbers in the variables row represent the same number of variables in the variables column. SAS-SV = Smartphone Addiction Scale - Short Version score, Daily
usage frequency = The daily smartphone usage frequency, Daily usage duration = The daily smartphone usage hours, Years of usage = Years of using smartphone, Social

media = Number of social media accounts used, FOMO = Fear of Missing Out Scale score, Phubbing Scale = Phubbing Scale score, 'p < 0.05, "p < 0.01, "'p < 0.001.

The results of the mediation analysis are shown in Table mediating effect on the relationship between FoMO and
3. FoMO score positively predicts PS score (§ = 0.48, p smartphone addiction. The direct effect of the FoOMO score
<0.001) and PS score positively predicts SAS-SV score (3 = on the SAS-SV score is = 0.11 (p = 0.003), the indirect
0.65, p <0.001). FoMO score and PS score together explain effect is = 0.31 (95% CI = 0.25-0.38) and the total effect is
51% of the change in the SAS-SV score. Phubbing has a B =0.42 (p<0.001).

Table 3. The mediating effect of phubbing on the relationship between FoOMO and smartphone addiction

Predictors Phubbing Scale SAS-SV SAS-SV

p p p p p p
FoMO 0.48 <0.001 0.11 (direct) 0.003 0.42 (total) <0.001
Phubbing Scale 0.65 <0.001
Model R? 0.23 0.51 0.18
Model p value <0.001 <0.001 <0.001

Note: SAS-SV = Smartphone Addiction Scale - Short Version score, FOMO = Fear of Missing Out Scale score, Phubbing Scale = Phubbing Scale score.

88.8% of the students reported using their phone while stated that phubbing was not an appropriate behavior and
communicating face-to-face with someone, and 97.8% 93.1% stated that phubbing was not seen as appropriate

reported that they were exposed to phubbing. 94.1% by the society (Table 4).

16
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Table 4. The distribution of the characteristics of phubbing and exposure to phubbing

Variables n %o
Using the phone while communicating face to face with
someone (n = 582)
Always 12 2.0
Often 35 6.0
Sometimes 178 30.6
Rarely 292 50.2
Never 65 11.2
Phone usage of the other person while communicating face to
face (n = 581)
Always 21 3.6
Often 191 329
Sometimes 259 44.6
Rarely 97 16.7
Never 13 22
Using a phone while communicating with someone face to face
is a suitable behavior (n = 580)
No 546 94.1
Yes 34 5.9
Using a phone while communicating with someone face to face
is seen as an appropriate behavior by others (n = 582)
No 542 93.1
Yes 40 6.9

DISCUSSION

Little research has investigated the relationship between
fear of missing out and smartphone addiction, and the
mediating mechanisms underlying this relationship
remain largely unknown. The present study investigated
the predictive role of fear of missing out to university
students’ smartphone addiction, and the mediating role
of phubbing in this relationship. The results showed that
fear of missing positively predicted university students’
smartphone addiction, and this relationship was mediated
by phubbing.

The median of SAS-SV score was found to be 28.00 (21.00-
36.00) in the present study. Similar results were found in
another study conducted in Turkey (23) and in studies
conducted in The United States of America (24), Japan (25)

and United Kingdom (17). In different parts of the world,
SAS-SV score has been approximately the same; the use of

smartphones has become globalized in the 21st century.

SAS-SV score was significantly higher in women than in
men in the present study. It is thought that this situation
may be related to the fact that female students maintain
their communication and social relations on smartphones,
while male students use their smartphones for different
purposes such as watching videos and playing games
(26, 27). Playability in games that require the use of
additional function keys in a coordinated manner is less
in smartphones, due to the limited control keys, hardware
and screen size compared to computers. This may cause
men to be more likely to spend time with devices other

than smartphones.
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As age decreased, SAS-SV score increased. In the literature,
there are studies that found a negative relationship
between age and SAS-SV score (28-32).

The median value of the daily smartphone usage duration
of the students was found to be 4.00 hours. Assuming that
a college student sleeps an average of 8 hours a day, one
quarter (4 hours) of the 16 hours they are awake per day
is spent using a smartphone and this indicates to overuse.
Additionally, there was a significant positive relationship
between the SAS-SV score with the daily smartphone
usage frequency and duration. In the literature, there
are studies that found significant positive relationships
between SAS-SV score and daily smartphone check
frequency (20, 24, 28) and daily duration of use (20, 33).
These findings can be explained by the fact that tolerance

in addicts causes increased usage.

There was a positive relationship between the number
of social media accounts owned and SAS-SV, FoMO and
PS scores in the present study. Similarly, in another study
conducted in Spain, it was found that there was a positive
relationship between FoMO score and the number of
social media accounts owned (34). As the level of fear of
missing out the developments on social media increases,
people may have more social media accounts and try to

overcome their fear and curiosity through these accounts.

According to the model we created in the study, it was
seen that FOMO score was found to be a positive and
significant predictor of SAS-SV score in the model
(Hypothesis 1). This finding is consistent with the
literature (9, 17, 35). People who are afraid of missing
developments on social media increase their smartphone
use, which is an act of fear. As fear levels increase,
smartphone usage duration will increase, as smartphone
usage duration increases, addiction will develop. In the
model, it was determined that fear of missing out was the
predictor of phubbing, and hypothesis 2 was confirmed.
Other studies in the literature support this finding (36-
39). The urge of the individual to check the phone in
order not to miss something online causes them to use
their phones even when they are physically with others
(17, 40). Also, phubbing was not only a consequence of
fear of missing out, but also a predictor of smartphone
addiction (Hypothesis 3). Although past studies indicate
that smartphone addiction is a predictor of phubbing
(12, 39), since phubbing is now a norm (41), people can

use their smartphones unlimitedly in any environment

they want, which can lead to smartphone addiction by
facilitating excessive phone use. In addition, consistent
with our assumption (Hypothesis 4), phubbing was found
to mediate the relationship between fear of missing out
and smartphone addiction in university students. The fact
that phubbing is now a norm contributes to people who
have anxiety due to FoMO to use their smartphones in any

environment they want without hesitation.

The fact that 94.1% of the participants in the present study
did not consider phubbing behavior appropriate and 93.1%
thought that phubbing behavior was not approved by the
society, reveals their awareness on this issue. However, it
was found that the majority of students (88.8%) practiced
phubbing behavior, which shows that their awareness and
behavior do not match. Similarly, in a study conducted in a
college in Denmark, it was stated that although phubbing
behavior is characterized by young people as disrespectful
and a behavior that makes the other person feel worthless,
they do this behavior (42). In addition, the fact that 97.8%
of the participants in this study stated that they were
exposed to phubbing behavior shows that this problem is
quite common. These high prevalences are becoming more
important because of reducing the quality of interpersonal
face-to-face interactions. Phubbing behavior by ignoring
the other person through a smartphone may cause them to
respond to this behavior intentionally or unintentionally.
With the repetition of phubbing behavior in response,

phubbing is perceived as normative or acceptable (17).

The current study has its limitations. Firstly, the findings
of this study are limited to all students studying in
faculties at Firat University. Therefore, the findings
cannot be generalized to students at different universities.
In future studies, re-examining the subject in different
populations will be useful for further clarification of the
subject. Secondly, the cross-sectional design of the present
study prevents us from making causal inferences. Further
studies are needed to find causal relationships between
variables. In addition, since smartphone addiction is not
yet included in the Diagnostic and Statistical Manual of
Mental Disorders-5, a clinical diagnosis of smartphone
addiction cannot be made (43), and the scale used in the
study is a self-assessment scale and only determines the
behavioral characteristics of individuals. Finally, learning
about students’ smartphone usage characteristics (such
as daily smartphone usage time and frequency) through
a self-reported questionnaire may cause the result to be

underestimated.
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This study also has some strengths. As this study covers
all faculties of Firat University, having a wide range of
students studying in different fields is a strong aspect of this
study. In addition, this study shows that phubbing behavior
is a factor that explains how FoMO behavior contributes to
smartphone addiction.

As a result, smartphone addiction was found to be more
common in women. There was a positive and significant
relationship between smartphone addiction and age, daily
smartphone checking frequency and duration, number
of social media accounts owned, fear of missing out,
and phubbing. Fear of missing out and phubbing were
significant positive predictors of smartphone addiction. In
addition, phubbing had a mediating effect on the effect of
fear of missing out on smartphone addiction. In order to
better understand and reduce smartphone addiction, it may
be necessary to investigate what causes the fear of missing
out. Thus, interventions can be made for these reasons. In
addition, since it has been determined that an interpersonal
communication problem such as phubbing causes
smartphone addiction, a solution to smartphone addiction
can be found by investigating other communication

problems and their causes, especially phubbing.
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Abstract

Background: It is a well-known fact that social media has the power to reach a great number of audiences through robust
information, interaction, and communication. Twitter is also known to be one of the strongest social media tools, which is especially
known for its high volume of information sharing. In this study it is aimed to analyse the relationship between the impact factor
(IF) of Quartiles1(Q1) journals in the field of General Surgery and their performances on Twitter.

Methods: Surgical Q1 journals have been listed. While creating the list, journals without a Twitter account have been excluded
from the study. The IF of the journals has been compared with their total shares, comments, likes, retweets, total views, followers,
and total shares for all time between June 1st, 2023, and November 30th, 2023.

Results: Results indicated moderate positive correlations between IF and engagement metrics like shares, comments, likes, and

retweets, with follower count and total shares showing stronger statistically significant correlation.

Conclusion: No comparative relationship or correlation is found between the parameters of the last six months and the IF. Only,
a correlation has been observed with the total number of views within the last six months. A correlation is noted between the
number of followers and the total number of shares for all time. These results are attributed to the fact that journals with a high IF
are established and respected and lead to these outcomes even if they share at similar rates as other journals.

Keywords: General Surgery, Social Media, Impact Factor, Twitter.
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INTRODUCTION

Today, the effect of academic publications has been
evaluated and discussed not only by the scientific
community but also by the wider public. An important
platform that attracts the attention of these broader
audiences is social media. Specifically, for the
dissemination of any scientific information and the
transfer of knowledge, the platform that stands out is
Twitter, which was officially renamed as X, on July 24%,
2023.(1) By 2023, Twitter has approximately 528.3 million
active monthly users worldwide. This number represents
the total of users who regularly participate in and engage
with the content on the platform. In Turkey, the number
of Twitter users is reported to be approximately 18.55

million.(2)

The role of social media in the development of medical and
surgical education, and the transmission of innovations
and experiences has been increasingly gaining importance.
Besides, its function for news and announcements, the
interactions and shares on social media accounts have
become a different indicator of impact factor today.(3)

The Journal Impact Factor (JIF) is a number calculated
annually for each scientific journal, based on the average
number of citations to articles published in the previous
two years.(4) Quartile 1 (Q1) is a classification given by
Journal Citation Reports (JCR), indicating that a scientific
journal is in the top 25% in its field based on its impact
factor. This classification demonstrates the importance
and the prestige of a journal in its field, usually indicating
journals that publish high-quality and influential
researches.(5)

In this study, it is aimed to examine the relationship
between the Twitter account metrics of medical journals
in the Q1 category of the surgical field — such as follower
counts, the number of shares, and the number of
comments/replies, likes, retweets (RT), and views — and
their impact factors. In the literature review, particularly
in the field of general surgery, no study examining the
social media usage of surgical Q1 journals has been found.
This research is the first of its kind aiming to fill this gap
by examining and comparing the social media activities of
reputable general surgery journals. This study would help
researchers to understand the strategies and the impact
of Q1 journals in the field of general surgery better by
exploring the relationship between their impact factor and
social media usages.

2

MATERIALS AND METHODS

Ethics committee approval is not required since the data
related to the study were obtained from the publicly available
internet environment and human participants were not
included in the study. Q1 scientific journals in the field of
surgery have been listed on the Scimago Journal & Country
Rank page.(6) Journals in general surgery, emergency
surgery, burn unit, surgical intensive care, hepatobiliary
surgery, colorectal surgery, breast-endocrine surgery, and
upper gastrointestinal system surgery have been included
in this study. Journals in the listed Q1 category with Twitter
accounts have been identified and the IF of these identified
journals have been listed and ranked. Various elements such
as the total number of shares, comments/replies on the
shares, retweets (RT), likes, and views between June 1%, 2023
and November 30, 2023 (last six months) on their Twitter
accounts have been detected. The journals that did not share
anything within the last six months have been excluded from
the study. Additionally, the number of the followers of the
accounts and the total number of shares since the account
was opened have also been included in the study. The data
for the study are collected via Twitter analytics channels and
by checking account shares. In line with the objectives of
this study, only the profiles that are associated with journals
have been included in the analysis. The accounts that are
associated with communities are excluded.

Statistical analysis

In the statistical analysis, SPSS v. 25.0 software (SPSS Inc.,
Chicago, IL, USA) is used. The distributions of numerical
variables are examined by using both visuals (histograms
and probability plots) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). Descriptive statistics are
presented as median, minimum-maximum (min-max)
values due to the non-normal distribution of continuous
variables. Because of the non-normal distribution of the data,
the Spearman method is used in the correlation analysis,
and the Spearman’s correlation coefficient is calculated.
Scatter plots are utilized to demonstrate the correlation
between the impact factor and other data. A p-value of < 0.05
is considered to be statistically significant.

RESULTS

In this study, out of the 128 journals in the Q1 category, 24
journals related to the field of general surgery have been
evaluated. Of these, 18 journals (14%) that had a Twitter
account and made posts within the last 6 months have been
included in the study. (Table 1)
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Table 1. Journals included in the study and data related to their journal accounts

Journal Twitter handle Treplying Tlikes T.RT Followers Total
pbm pbm pbm posts
JAMA Surgery @JAMASurgery 16.9 | 201 110 2957 6579 | 2022887 | 51617 16977
Annals of Surgery @AnnalsofSurgery | 10.1 | 7 5 89 165 74398 55460 9967
British Journal of @B]Surgery
9.6 | 906 7530 13590 | 28086 | 1194918 | 45537 16036
Surgery (BJS)
Liver Transplantation | @LTxJournal 5 114 840 342 798 106308 | 5461 2768
Journal of the @acsJACS
American College of 52 | 156 1680 468 1248 | 535728 | 34149 8186
Surgeons
Surgery for Obesity @SOARD_
. 31 |48 528 384 672 47220 4525 1588
and Related Diseases | JOURNAL
Surgery Journal @SurgJournal 3.8 | 636 1836 5724 9540 432894 | 22782 11059
BJS open @BjsOpen 32 | 510 4590 4590 7650 | 1053606 | 10139 1674
Annals of Surgical @AnnSurgOncol
3.7 | 582 5796 2910 6402 | 940344 | 14287 5458
Oncology
Obesity Surgery @JournalObesity 29 |48 510 336 480 44166 2066 297
Journal of Trauma and | @] TraumAcuteSurg
3.4 | 486 6174 1458 4860 | 1091742 | 25581 7658
Acute Care Surgery
European Journal of @ejsotweets
. 25 | 167 61 1127 2179 | 375228 | 7624 3064
Surgical Oncology
Journal of @ JournalofGISurg
Gastrointestinal 32 |26 5 203 582 91052 6190 1385
Surgery
World Journal of @World]Surg
26 |38 11 199 450 107021 | 14489 3206
Surgery
American Journal of @Am]Surgery
Surgery
. . 3 594 4002 5940 12474 | 521796 | 20286 3216
Techniques in
Coloproctology
Techniques in @TechColoproctol
3.3 | 106 134 1264 3053 | 594542 | 8676 1425
Coloproctology
Journal of Surgical @JSurgRes
22 |65 65 398 1298 | 214835 | 9983 1386
Research
Langenbeck’s @LAOS1860
. 23 |1 0 8 30 3004 1348 272
Archives of Surgery

p6m: per 6 months, T. :total

The median and minimum-maximum values for IF, total
shares, total comments, total likes, total RTs, total views,
and the number of account users, as well as the total
number of shares for all time, are presented in Table 2.
This table also includes the names of the journals with
the highest values for these metrics. Additionally, the

correlation r and p values with IF for these parameters
are also included in Table 2. (Table 2) The median value
(MD) of the Impact Factor (IF) is 3.23 (min: 2.2-max:16.9).
The journal with the highest IF is determined to be “JAMA
Surgery”.
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Table 2. Statistical analysis of the parameters

Median correlation correlation with the highest-ranking
with IF. r IE p journal
IF 3.23 2.20-16.90 - - JAMA Surgery
T.posts p6m 135.00 1.00 —906.00 0.36 0.133 BJS
T.reply p6m 519.00 0-7530.00 0.37 0.127 BJS
T.likes p6m 797.50 8.00 - 13590.00 0.33 0.169 BJS
T.RT pbm 1738.50 30.00 —28086.00 0.33 0.790 BJS
T.view p6m 404061.00 3005.00 — 2022887.00 0.49 0.037 JAMA Surgery
Followers 12213.00 1348.00 — 55460.00 0.68 0.002 Annals of Surgery
Total Tweet 3135.00 272.00 - 16977.00 0.76 <0.001 JAMA Surgery
p6m: per 6 months, T. :total, IF: Impact Factor, r: (-1)-(+1) correlation Spearman method, p< 0,05 statistically significant
Examining the data from the last six months: The MD for the o
total number of shares is 135 (min:1-max:906). The highest i ‘ o
number of shares belongs to the “British Journal of Surgery
(BJS)”. When the correlation with IF is examined, it is found o E
that r=0.36 and p=0.133 (Table 2, Figure 1). The MD for the £ .
total number of comments/replies is 519 (min:0-max:7530). E ’ ’
The highest number of comments/replies is found in the I |
BJS. The correlation value with IF is r=0.37 and p=0.127 i o
(Table 2, Figure 2). The MD for the total number of likes is . & 1 | :
797.5 (min:8-max:13590). The highest number of likes is in A P -
the BJS. The correlation value with IF is r=0.33 and p=0.169 e

(Table 2, Figure 3). The MD for the total number of retweets
(RT) is 1738.5 (min:30-max:28086). The highest number of
RTs is in the BJS. The correlation value with IF is r=0.49 and
p=0.037 (Table 2, Figure 4). The MD for the total number
of views is 404061 (min:3005-max:2022887). The highest
number of views is in the JAMA Surgery. The correlation
value with IF is r=0.33 and p=0.790 (Table 2, Figure 5).
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Figure 1. Correlation between IF and total shares/posts
over six months
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Figure 2. Correlation between IF and total comments/
replies over six months
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When the follower numbers of the journal accounts are
examined, it is seen that the MD is 12213 (min:1348 —
max: 55460). The highest number of followers belongs to
the account of the “Annals of Surgery”. Examining the
correlation with IF, it shows a significant positive linear
correlation with r=0.68 and p=0.002, which is considered
to be statistically significant (Table 2, Figure 6).
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six months

Finally, when the total number of shares (total tweets)
have been evaluated since the accounts were opened, it
is detected that the MD is 3135 (min: 272 — max:16977).
Examining the correlation with IF, r=0.76 indicates that
there is a strong significant positive linear correlation and
P<0.001, which is statistically highly significant (Table 2,
Figure 7).
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Figure 7. Correlation between IF and total number of
posts

DISCUSSION

Social media has made significant contributions to medical
and surgical education. Academic journals, doctors,
surgeons, and medical students actively use social media
for different purposes such as announcing publications,
introducing new procedures and medications.(7) Using
social media in this way not only facilitates information
sharing, but also expands professional networks and
provides faster access to information. In this context,
many academic publications have been made on the
use of social media in the medical field and its effects.
These publications thoroughly examine the role and the

importance of social media in the field of medicine.(8, 9)

In a study, it is shown that physicians use social media,
particularly X (Twitter), more frequently in order to catch
up on the agenda and to ensure the public has access to
accurate information. This study has demonstrated that
scientific journals, surgical societies, and surgeons are
more active on the social media platform, resulting in an
increased interaction. It is seen that on Twitter, especially
under the hashtag #SoMe4Surgery, posts containing
articles, guidelines, videos, and podcasts have formed
a significant network for surgeons in their professional

communication, access to current information, and
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education. Furthermore, it has been observed that journals
with high activity on social media, particularly Twitter,
tend to have a high index.(10)

In this study, the total number of shares, total number
of comments, total number of likes, and total number of
views on the Twitter accounts of journals within the last
six months have been examined to evaluate their activities.
When analysing the relationship of these parameters with
the IF, a significant difference and correlation have not
been observed, except for the total number of views (Table
1, Figure 5). A statistically significant relationship between
the total number of views and IF has been detected.
(p=0.037)

Another study in the literature has indicated that urology
journals with a Twitter profile have a higher average
JIF compared to those without a Twitter profile. This
suggests that the presence on social media can enhance
or be associated with the perceived academic impact of a
journal.(11)

In contrast to the literature, in our study, no relationship
is found between the intensity and the activity of journals
on social media and their Ifs. The average shares, likes,
comments, and RT of all journals in the study have been
similar. However, it is seen that a strong correlation has
existed between the number of followers and the total
number of shares since the account was opened with the
IF. Consequently, it is believed that there is no significant
relationship between a journal’s IF and its activity or
frequency of posting on social media. This discrepancy
could be due to the differences in research methodology,
specialty fields, or even the time period in which the study
has been conducted. Our study encompasses a period
when social media’s influence has been at its peak, and
using social media has been intense and widespread.
Therefore, it is considered that the results in this study are

to be more meaningful.

Given these results, it is believed that the correlation
between IF and the number of followers and the total
number of shares over time is attributed to the prestige of
well-established and academically respected journals with
high IF. The significant difference in viewing numbers
is also a result of this. High IF reputable journals tend

to have large numbers of followers and reach a wider
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audience due to their scholarly influence, even without
publishing large numbers of submissions or receiving
heavy interaction. In summary, although social media is
seen as a new tool in impact assessment in the literature,

the findings of our study suggest otherwise. (12)

In conclusion, although it is commonly thought that
journals actively using social media have higher Impact
Factors (IF) and that there is a strong relationship between
the impact power and social media activity, our study has
found no difference in average activity, number of shares,
likes, comments, and RTs as IF increases. On the other
hand, journals with high IF, even when making a similar
number of posts and receiving a similar number of likes,
comments, and RTs, tend to have more followers, a higher
total number of shares, and a greater average number of
views. This situation is due to the high-IF journals being
more established, having a longer presence on social
media, consequently having more followers, and being

more reputable.
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Abstract

Background: Itis known that Primary hyperparathyroidism (pHPT) is the most common cause of hypercalcemia. Itis characterized
by high serum calcium and parathyroid hormone (PTH) levels. Also, hyperactivity is seen in one or more of the parathyroid
glands and preoperative ultrasonography (USG) usually localizes the location of parathyroid adenomas. In this study, the factors
that affect the success of parathyroid surgery have been investigated.

Methods: In total, the medical records of 245 patients with pHPT who underwent parathyroidectomy have been reviewed,
retrospectively. In order to confirm the location of hyperactive parathyroid gland and the factors that affect the success of

laboratory methods have been examined by using imaging techniques.

Results: As a result, false localization is found in 7.8% (19) of the patients. The weight calculated by using the preoperative USG
measurements has been approximately similar to the macroscopic weight (p = 0.651). When the preoperative USG results in
patients with false localization have been analyzed, it is seen that the lesion diameter was significantly less than 12 mm and the

calculated weight was significantly less than 39 g (p = 0.005 and p < 0.001).

Conclusion: It has been concluded that a second-line imaging should be used to obtain an accurate localization in patients with a
small lesion suspected of being a parathyroid adenoma on preoperative USG. In addition, an intraoperative PTH (IOPTH) should

be used to increase the success rate of the surgery in patients who cannot undergo a second-line imaging.

Keywords: Minimal Invasive Parathyroidectomy, Primary Hyperparathyroidism, Ultrasonography, Parathormone.
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INTRODUCTION

Primary hyperparathyroidism (pHPT) is the most common
cause of hypercalcemia in the outpatient setting. It is
characterized by hyperactivity of one or more parathyroid
glands accompanied by high serum calcium levels and
inappropriate PTH levels in postmenopausal women (1).
While a single solitary adenoma causes pHPT in 70% to
80% of the cases, two or more glands are responsible for
the disease in 20% to 30% of the cases (2,3). Parathyroid
carcinoma is rarely the cause of pHPT (4,5). The only
curative treatment for patients with pHPT is a surgical
resection of the parathyroid adenoma that is responsible
for the disease. The success rate of surgical treatment
increases up to 97% thanks to the preoperative localization
and the assessment of intraoperative PTH levels (6,7) and
it is demonstrated by the normalization of serum calcium
and PTH levels. The presence of hypercalcemia in the first
6 (six) months after surgery (3 to 6% of patients) indicates
the presence of persistent or recurrent pHPT (7,8).
Repeated surgical procedures might lead to an increase
in complications. While recurrent laryngeal nerve (RLN)
paralysis is observed in 0.3% to 0.6% of the patients with
the initial surgical procedure, RLN paralysis is observed
in 3% to 9% of the recurrent surgical procedures (9). In
addition, the risk of permanent hypocalcemia is 7% to
8% at the first surgery and increases, reaching up to 13%,
at repeated surgery (9,10). Intraoperative parathyroid
hormone monitoring (IOPTH) is recommended to increase
the number of minimally invasive parathyroidectomy
(MIP) procedures and to prevent the development of
permanent hypoparathyroidism (10). Preoperative
localization studies include neck ultrasonography (US),
sestamibi scintigraphy, C11-methionine PET-CT, selective
venous parathyroid hormone sampling, 4D MRI imaging,
and 4D CT of the parathyroid gland (2,11,12). It is reported
that the sensitivity of USG is 65.5% to 87.5%, the sensitivity
of MIBI is 60% to 77%, the sensitivity of 4D CT is 80% to
85.7%, and the sensitivity of 4D MRI is 85% in accurately
detecting the localization of parathyroid adenoma (11-15).
The exploration of 4 glands or bilateral neck exploration
(BNE) in parathyroidectomy surgery increases the
success rate of the surgery (16). However, in order not
to increase the risk of complications and to shorten the
duration of the surgery, the routine preoperative US
would reduce the number of patients with BNE in chosen
cases (17). However, the sensitivity of USG decreases in

adenomas smaller than 1 cm (18). In order for minimally

invasive parathyroidectomy to be successful, a very good
localization study should be performed in the preoperative
period (19). In this study, it is aimed to investigate the

factors that affect the success of parathyroid surgery.

MATERIALS AND METHODS

Initially, 266 patients who were older than 18 years and
underwent parathyroidectomy at the Department of
General Surgery between 1t March, 2019 and 28" February,
2022 have been included in this study. The study was
initiated with the approval of the Ankara City Hospital
Clinical Research Ethics Committee, numbered 2266,
until 29.12.2021. The medical records which belong to the
patients have been reviewed, retrospectively. As a result, it
is seen that 21 of the patients had undergone a surgery for
secondary hyperparathyroidism before and these patients
have been excluded from the study. Finally, a total of 245
patients who underwent parathyroidectomy for primary
hyperparathyroidism have been included in the study.
Age, gender, and preoperative biochemical parameters
such as calcium (preoperative and 6 hours after surgery),
phosphorus, albumin, and alkaline phosphatase levels
of the patients were obtained via their medical records.
Parathormone levels (preoperatively, 10 minutes after the
surgical removal of the parathyroid adenoma, and 6 hours
after the surgery) were also recorded. On preoperative
imaging, the correct location of the parathyroid adenoma
and its dimensions were also determined and recorded.
The macroscopic size of the parathyroid gland, the
pathology of the thyroidectomy (for those who decided
to undergo thyroidectomy in the Endocrine Council), and
the pathology of the parathyroid gland were recorded
in each patient’s follow-up form. The weight of the
parathyroid glands was calculated by using the formula
V mm3) = L (mm) x W (mm) x H (mm) x /6 of the
ellipsoid volume of the adenomas, which was obtained
three-dimensionally by imaging methods. The calculated
volume was multiplied by Img/mma3 to find the weight of
the adenoma, assuming that the adenoma had the density

of water. W (mg) = Img/mma3 x V adenoma (mma3) (20).

In our hospital, the preoperative examinations of
parathyroid adenoma are performed by endocrinologists.
During the preoperative endocrine council (in which at
least one person from our clinic participates) the USG
examination is re-done. The results of these examinations
and the decision of the council are regularly recorded in

the hospital information system. When the presence of a
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large adenoma is detected in our clinic and an obvious
adenoma is detected during the surgery in the location
determined by the endocrinologists with preoperative
USG, some surgeons perform a frozen pathology study
in addition to GIBTH, while others are satisfied with the
frozen result only. In the presence of small adenomas and
in the absence of adenomas in the location determined by
endocrinologists with preoperative USG, frozen results
with IOPTH are expected. If there is no decrease in PTH
on IOPTH, 4 glands are examined to find the adenoma.

In this study, data analysis is performed by using SPSS
software (25.0, IBM Corp., Armonk, NY). To present
descriptive statistical analyses, numbers, percentages,
means, and standard deviations are used. When the age of
the patient, the longest dimension of the parathyroid gland
on USG, the preoperative PTH level, and the PTH level 6
hours after the surgery in both groups with and without
preoperative correct localization of the parathyroid glands
have been examined by using the Kolmogorov-Smirnov
test, it is found that the data shows a normal distribution
among the groups (p > .05). Besides, when adenoma
weight calculated by its size on USG and the PTH values
at 10 minutes after the removal of the adenoma have been
examined by using the Kolmogorov-Smirnov test, it is seen
that the data does not show a normal distribution among
the groups (p < .001). Therefore, the significance of the
difference between the groups has been analyzed by using
Mann-Whitney U test for adenoma weight, PTH data
at 10 minutes and PTH data at 6 hours postoperatively.
The significance of the difference between the groups
in preoperative PTH and adenoma longest length data
has been analyzed by using independent t-test. For the
accurate localization, the ROC curve has been plotted
with these data, and cut-off values have been determined
for each. The significance of the difference between the
weights calculated based on the USG measurements and
the macroscopic weight has been analyzed by using the

Wilcoxon test.

RESULTS

The mean age of the patients included in the study was
53.20+12.6 years. Of the patients, 78% (191) were female
and 22% (54) were male. Prior to the surgery, 61.2% (150)
of the patients were scheduled for MIP and 38.8% (95)
of them were scheduled for 4 gland exploration and/or
thyroid surgery. Among these patients, MIP could not
be performed in 19 patients who were preoperatively
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planned as MIP, because the adenoma could not be
found (11) or an intraoperative decrease in PTH level
was not detected (8). For this reason, the incision was
extended and the operations were continued as 4-gland
exploration. It was observed that one patient with
parathyroid carcinoma underwent thyroid lobectomy in
addition to the parathyroidectomy, and one other patient
underwent bilateral total thyroidectomy (BTT). Patients
who underwent parathyroidectomy were followed for
at least 6 months. Double parathyroid adenoma was
present in 5.3% (13) of the patients who underwent
parathyroidectomy. The presence of a double parathyroid
adenoma was discovered during the surgery in 3.3% (8)
of the patients and parathyroid hyperplasia was found
in 9.4% (23) of the patients. To increase the success of
minimally invasive parathyroidectomy in our clinic,
the exploration of 4 parathyroid glands was started in
patients who did not have a decrease in PTH measured
10 minutes after the removal of the parathyroid gland
during surgeries. An intraoperative quick PTH was tested
in 61.2% (150) of the patients, but not in 38.8% of them. In
8 of the patients who underwent MIP, the presence of a
double adenoma was discovered by performing 4-gland
explorations because the quick PTH value tested 10
minutes after the removal of the parathyroid gland did
not decrease sufficiently. After at least 6 months of follow-
up, 90.2% (221) of the patients had a normal serum PTH
and calcium levels. It was observed that 7.8% (19) of the
patients had preoperative misdiagnosis or inadequate
localization studies. During the postoperative follow-
up, 5 patients had elevated PTH levels that returned to
normal after the surgery and the imaging (MR or 4DCT)
demonstrated the presence of a second adenoma. While 2
of these patients underwent reoperation, 3 of the patients
were referred to a thoracic surgery because one of them
had an adenoma located on the aortic knob and the other
had an intra-thymic adenoma. The other patient with a
substernal parathyroid adenoma did not wish to undergo
surgery because of concomitant systemic disease. Of the
adenomas, 10.9% (28) were located in the right superior
lobe, 33.7% (87) in the right inferior lobe, 10.1% (26) in
the left superior lobe, 39.9% (103) in the left inferior lobe,
2.7% (7) were intrathyroidal, and 2.7% (7) were in other
locations.

Firstly, the measurements have been analyzed. When
the weight calculated from the three-dimensional
measurements of the adenoma in the preoperative USG

and the macroscopic three-dimensional measurements
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and weight measurements at pathological examination
were compared by using the Wilcoxon test, it is seen that
there has been no significant difference between the two

groups (p = 0.651). A comparison of the weight calculated
from the USG measurements of the adenoma and the
macroscopic weight is shown in Table 1.

Table 1. The comparison of the weight calculated by the USG measurements of the adenoma and the macroscopic

weight
hY Mean  Std. Deviation Minimum Maximum Mean Rank P Value
Macroscopic Weight 245 1.2 1.7 0.1 13.7 119.5
Weight calculated 0.651
according to 245 1.1 1.3 0.1 10.3 116.5
measurements on USG

Wilcoxon test used

The patients included in the study were then divided
into two groups, those with the correct localization and
those without in order to analyze the effect of adenoma
diameter and volume on correct localization. The longest
diameter of the parathyroid measured on USG and the
calculated parathyroid weight were significantly lower in
the patients with preoperatively mis-localized (p < 0.005
and p < 0.001, respectively). In the analysis performed

with the preoperative serum PTH levels, it is seen that
there has been no difference between the groups (p =
0.079). PTH and calcium levels examined 6 hours after
surgery were significantly lower in the patients who were
correctly localized preoperatively (p< 0.0001, p < 0.001,
respectively). A comparison of several parameters of
correct adenoma localization is shown in Table 2.

Tables 2. The comparison of several parameters on the correct localization of the adenoma

Incorrect localization? h Test Value P Value
No 226

Longest diameter on USG 2.8 0.005*
Yes 19
No 226

Calculated weight 1076.5 < 0.001**
Yes 19
No 226

Preoperative PTH 1.8 0.079*
Yes 19
No 226

Postoperative PTH 325.5 < 0.001**
Yes 19
No 226

Postoperative Calcium 1134.5 0.001**
Yes 19

“Independent-T test used. **Mann-Whitney U test used.

The cut-off value for adenoma diameter measured on
preoperative USG was 12 mm (AUC: 0.739, sensitivity:
0.668, specificity: 0.684). The ROC curve for the longest
adenoma size according to whether the correct localization
was performed preoperatively is shown in Figure 1.

The cut-off value for the preoperative adenoma weight

measured in the preoperative USG was 39 gr (AUC:
0.749, sensitivity: 0.673, specificity: 0.684). The ROC curve
for the size of the adenoma weight calculated according
to whether the correct localization was performed
preoperatively is shown in Figure 2. The cut-off value

of PTH was set at 182 pg/mL to accurately localize the

Rl



Kocaoz et. al.

parathyroid adenoma preoperatively. It was observed that
the location of the adenoma was better localized when the
PTH level was above 182 pg/mL (AUC: 0.647, sensitivity:
0.584, specificity: 0.632). The sensitivity for correct
gland removal was 0.97 and the specificity was 0.90 in
the patients with a 50% or greater reduction in IOPTH
compared to preoperative PTH (136/140). The cut-off
value for IOPTH was 39 pg/mL. In patients with a value
below this, the correct removal of the gland (86/140), the
sensitivity and specificity were calculated to be 0.61 and

0.60. The ROC curve was plotted for PTH measured athour
6 postoperatively. The cut-off for PTH at hour 6 was 41
pg/mL (AUC: 0.925, sensitivity: 0.842, specificity: 0.841).
Similarly, the cut-off for postoperative calcium at hour 6
was 9.2 mg/dL (AUC: 0.736, sensitivity: 0.632, specificity:
0.726). A comparison of the cut-off values of several
parameters in determining the correct localization of the
adenoma is shown in Table 3. The effective parameters in
determining the preoperative correct localization of the
adenoma are shown in Table 4.

Tables 3. The comparison of the cut-off values of several parameters in determining the correct localization of the

adenoma

Preoperative
Correct localization
Yes No P value
<12 mm
Adenoma Longest %o 85.7 14.3 0,003
Diameter N 148 6 '
=12 mm
To 96.1 3.9
N 74 13
<39¢gr
% 85.1 14.9
Adenoma weight 0.002
N 152 6
>39 gr
%o 96.2 3.8
N 94 12
<182 pg/mL
Preoperative PTH Yo 88.7 11.3 0.068
Level N 132 7 ‘
>182 pg/mL
P8 o 95 5
N 37 16
>41 pg/mL
Postoperative PTH Yo 69.8 30.2 0,001
Level N 189 3 '
<41 pg/mL
i Jo 98.4 1.6
N 62 12
>9.2
Postoperative Calcium Yo 83.8 16.2 0.001
Level N 164 7 '
<92
%o 95.9 4.1
Total N 226 19
Yo 92.2 7.8

Pearson Chi-Square test used.
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Tables 4. The effective parameters in determining the

preoperative correct localization of the adenoma

Parameters AUC Sensitivity Specificity

Preop. PTH > 182 pg/mL 0.65 0.58 0.63
Longest diameter 212mm | 0.74 0.67 0.68
Adenoma weight>39gr | 0.75 0.67 0.68
Postop. 6th hour PTH <
41 pg/mL 0.93 0.84 0.84
Postop. 6th hour Ca++ <
9.2 mg/dL 0.74 0.63 0.73
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Figure 1. ROC curve for the longest adenoma size
according to whether the correct localization was
performed preoperatively.
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Figure 2. ROC curve for the size of the adenoma weight
calculated according to whether the correct localization

was performed preoperatively.

The sensitivity decreases down to 0.58 and the specificity
increases up to 0.79 when the adenoma weight is
considered to be 50 gr, which is the cut-off value reported
in previous studies in the literature (20).

It has been observed that the preoperative MIBI has never
been performed in 80 patients. The localization of 81.2%
(134/165) of the adenomas was accurately determined by
MIBIL.

DISCUSSION

This study is based on the analysis of a cohort of 245
patients with pHPT who underwent surgery at a single
center over a 3-year period. It has been determined that
when parathyroid adenomas are minimally enlarged, the
localization becomes difficult. The serum PTH level and
the weight of the gland are important in determining its
location (21,22). Calva-Cerqueira et al. (21) have reported
that the sensitivity of imaging decreased in patients with
preoperative serum PTH levels below 101 pg/mL. There
have been excellent cure rates (97-99%) which are reported
for parathyroidectomy performed by experienced
endocrine surgeons, regardless of the size of the
parathyroid adenoma (23). However, persistent/recurrent
pHPT is seen in 2 to 10% of the patients with pHPT after
surgery (24,25). Goodsell et al. (25) have determined that
the presence of a double adenoma was associated with
persistent/recurrent pHPT. In a recent study, Mazotas
et al. (26) have concluded that the presence of a double
parathyroid adenoma do not increase postoperative
recurrence; however, persistent pHPT has been reported
to be more common in patients with a double parathyroid
adenoma.

First-line imaging modalities, including USG and
technetium-99m sestamibi, were initially used to localize
parathyroid adenomas because of their high accuracy
rates. Preoperative USG is a valuable tool for preoperative
localization of parathyroid adenoma. However, its use
in the detection of double adenoma or multi-gland
disease is limited. The sensitivity of USG decreases
down to 78.5% in single adenoma, 34.9% in multi-gland
disease, and 16.2% in double adenoma. The sensitivity of
sestamibi scintigraphy decreases down to 88.4% for single
adenoma, 44.5% for multiglandular hyperplasia, and 30%
for double adenoma (27,28). Dy et al. (29) have reported
that the postoperative cure rate was 89% in patients with
negative USG results and negative MIBIL. Therefore, in

cases where USG and technetium-99m sestamibi imaging
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are insufficient, 4-dimensional CT and MRI, which are
second-line imaging modalities, are used. The correct
localization of preoperative double adenoma on 4D MRI
has been reported to be 85% in pHPT cases (11). Acar et al.
(30) have determined that 4D CT and 4D MRI successfully
localized the parathyroid adenoma with a rate of 52.9%
and 84%, respectively.

It is recommended to examine the paraoesophageal and
paratracheal regions, as well as the anterior and posterior
mediastinal regions to locate a minimally enlarged
parathyroid adenoma in patients examined with USG and
MIBI. It is also recommended to use 18 F-fluorocholine-
PET-CT or C11-methionine-PET-CT (91-100% sensitivity)
in addition to 4D CT and 4D MRI to locate these adenomas
(31,32). In the presence of a suspicious adenoma in the neck
on USG, surgery should be started with MIP, and after the
removal of the mass thought to be an adenoma, a quick
PTH should be studied (33,34). It should be noted that if
a good preoperative localization is not performed, IOPTH
monitoring and selective venous PTH measurement
would increase the duration of the operation and the cost
(35).

The size of parathyroid adenomas affects the success rate
of localization studies for pHPT. Stucken et al. (36) have
shown that the weight of the parathyroid gland can be
accurately estimated by preoperative USG and 4D CT.
Similarly, our study has demonstrated that there has
been no significant difference between the weight of the
parathyroid gland calculated by using the three dimensions
measured by USG and the pathological weight. It has been
reported that the localization sensitivity decreases when
the weight of the parathyroid adenoma calculated by 4D
CT which is less than 50 mg (20,36). This study determines
that in patients with preoperative USG measurements of
less than 12 mm in the longest diameter of the parathyroid
gland and less than 50 mg in weight, second-line studies
are required to differentiate the normal parathyroid tissue

from adenoma.

IOPTH measurements were taken 10 minutes after the
removal of the lesion thought to be a parathyroid adenoma
during surgery. A 50% or greater decrease in preoperative
PTH or an IOPTH of 35 pg/mL or less is considered to
be the indication of correct adenoma removal (92-98.8%)
(37,38). In this study, the sensitivity of correct adenoma
removal is found to be 97% in patients with a 50%
reduction in IOPTH. Similarly, the PTH level at the 6-hour
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postoperative cut-off of 41 pg/mL had a sensitivity of 84%,
but did not contribute to the correct adenoma removal.
The addition of IOPTH to focused parathyroidectomy
has shown similar long-term results compared to bilateral
neck exploration (39).

The limitation of the study is that it is a retrospective study.
Therefore, the same standard procedure cannot be applied
to each patient. The importance of the study is that the
endocrine surgery is very common in our clinic and the
records are kept on a regular basis.

As a result, it can be stated that most parathyroid
adenomas can be accurately localized with preoperative
USG and MIBI. Second-line imaging should be performed
when the suspected adenoma lesion is less than 12 mm in
longest diameter and the calculated weight on USG is less
than 39 g. Also, parathyroidectomy should be planned
after second-line imaging in patients in whom parathyroid
adenomas are not found outside the neck (retrosternal,
infraclavicular, mediastinum, etc.). IOPTH should be
studied in these patients, and bilateral neck exploration
should be performed in patients who do not have a 50%
decrease in PTH.
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Abstract

Background: The field of general surgery is an important one in medicine. It includes the systems and organs connected to
practically every bodily part. Because of this, general surgery is frequently requested for consultation and has a significant role in
emergency service applications. The study’s objective is to evaluate general surgery consultations based on their specific attributes.

Methods: A retrospective analysis was performed on 814 patients who were consulted at our hospital’s general surgery clinic
between January and June 2021. The departments requesting consultation, the reasons for the consultation, the examinations
requested before and after the consultation, and the decisions made after the consultation were evaluated.

Results: The department that required the most consultation from the general surgery branch was the emergency department
with 91.5% the most common reason for consultation is nonspecific abdominal pain with 18.1% has been seen. General surgery
consultation in patients presenting with abdominal specific complaints, previously ultrasonography and computed tomography

were requested in 88.6% of patients.

Conclusion: The fact that physicians request unnecessary consultations and resort to advanced imaging examinations with the
reservation of malpractice leads to an increase in both cost and intensity for the health system. Requesting a consultation in

conditions where it is more necessary will relieve the intensity of the health system.
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INTRODUCTION

Seeking the advice of a different medical professional
regarding a diagnosis, course of therapy, or follow-up for
a procedure requiring medical intervention is known as
consultation (1). The accountable doctor shall submit the
case in writing to the appropriate department following
the patient’s evaluation and determination that the patient
lacks information about the case or needs to see someone
in a different area of competence. Likewise, following
the patient’s examination, the pertinent department
ought to notify the supervising physician in writing (2,
3). Ethically, the primary physician should comply with
the recommendations given by the consulted physician
(4, 5, 6). General surgery is a major branch of medicine. It
covers organs and systems that are associated with almost
every part of the body. Therefore, general surgery has a
key place in emergency department admissions and is
frequently asked for consultation. Still, research on this

subject remains very limited in the literature (1, 7).

A efficient consultation process is beneficial to the

diagnostic ~and treatment procedure. However,
unnecessary consultation requests lead to increased
medical costs and expose patients to pointless imaging
procedures in the process of making a diagnosis. (8).
Delays in diagnostic or treatment procedures may result

from this.

The currentstudy focuses into the problems of consultation,
treatment options, required examinations, and necessity
of consultation in order to analyze and categorize the
consultations that the department of general surgery

receives requests for.
MATERIALS AND METHODS

This study was approved by the clinical research Ethics
Committee of the Ankara Education and Research Hospital
(Date: 29.09.2021, Number: 757). 814 patients who were
consulted to our hospital’s general surgery clinic between
January 1and June1,2021, were the subjectof aretrospective
analysis. We recorded the departments that requested
consultation, the reasons for asking for consultation,
the examinations requested before consultation, the
examinations requested by the general surgeon after
consultation, and the outcomes of consultation. We also
reanalyzed the reasons for consultation under abdomen-

specific complaints. This group included In-Vehicle Traffic

Accident, Acute Appendicitis, Nonspecific Abdominal
Pain, Nausea, Trauma, Diverticulitis, Stab or Cut Wounds,
Gastrointestinal Bleeding, Foreign Body Ingestion,
Ileus, Incarcerated Hernia, Constipation, Cholangitis,
Choledocholithiasis, Cholelithiasis, Pancreatitis, and Falls
from Height.

Statiscal Analyses

We analyzed the data using the SPSS 23.0 software
(Statistical Package for Social Sciences). We used
descriptive statistics to evaluate the data. Categorical
variables are given as numbers and percentages, and
continuous variables as mean * standard deviation.
Ethics Committee Approval(29.09.2021, E-21-757 ,
Ankara Training And Research Hospital). This study was
conducted according to Helsinki declaration.

RESULTS

We looked into a total of 814 consultations. The mean age
of the patients was 49+20 years. 406 (49.9%) of the patients
were male and 408 (50.1%) were female. Regarding the
distribution of departments that requested consultation
from general surgery, the emergency department ranked
first with 745 patients (91.5%), followed by internal
medicine with 17 (2.1%), anesthesia — intensive care unit
with 15 (1.8%), and infectious diseases clinic with 10
(1.2%). Table 1 shows the distribution of all departments

that requested consultation from general surgery.

Table 1. Distribution of Departments That Requested
Consultation from General Surgery

Department Number %*
Emergency Department 745 91.5
Internal Medicine 17 2.1
Anesthesia - ICU 15 1.8
Infection 10 1.2
Internal Medicine — ICU 7 0.9
Gynecology and Obstetrics 7 0.9
Cardiovascular Surgery 6 0.7
Orthopedics and Traumatology 4 0.5
Plastic Surgery 2 0.2
Urology 1 0.1
Total 814 100

*Column percentage

ICU: Intensive Care Unit
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We divided the cases that were consulted from the
general surgery clinic into 23 groups by their preliminary
diagnosis/diagnosis. The most common pre-diagnoses/
diagnoses for consultation were nonspecific abdominal
pain (18.1%), cholecystitis (15.0%), perianal diseases
(14.5%), and acute appendicitis (13.4%). Table 2 shows the
distribution of reasons for requesting consultation from

general surgery.

Table 2. Distribution of Reasons for Requesting

Consultation from General Surgery

Table 3 shows the distribution of the required tests before
and after general surgery consultation. Before consultation,
the most frequently requested tests were blood test (76.4%),
ultrasound (43.5%), and computed tomography (42.4%).
After evaluation by a general surgeon, the most frequently
requested tests were blood test (11.5%) and computed
tomography (9.2%). Besides, the general surgery clinic
requested further consultation from other departments

in 168 patients, most frequently from internal medicine

(93 patients, 55.3%) and gynecology and obstetrics (36
patients, 21.4%).

Reasons ff)r Requesting Number %~ Table 3. Distribution of Required Tests Before and After
Sonsiiiation General Surgery Consultation
Nonspecific Abdominal Pain 147 18.1
Cholecystitis 122 15.0 Before After
Perianal Diseases 118 145 Requested Test General General
=814 S S
Acute Appendicitis 109 | 134 =619 Sy ey
Consultation Consultation
Il 62 7.6
eus Number (%) Number (%)

Incarcerated Hernia 54 6.6
Cholelithiasis 40 49 Blood Test 622(76.4) 94(11.5)
Breast - Axilla Complaints 2 34 Complete Urinalysis 109(13.4) 4(0.5)
Chronic Wound 21 2.6
Postoperative 19 2.3 Standing Direct 69 (8.5) 19(2.3)
Pancreatitis 17 2.1 Abdominal X-Ray
Gastrointestinal Bleeding 13 1.6 Ultrasound 354 (43.5) 8(1.0)
Diverticulitis 11 1.4

Computed 345 (42.4) 75(9.2)
Choledocholithiasis 9 1.1 T

omography

Nausea 8 L0 Other Imaging 0(0.0) 7(0.8)
Constipation 6 0.7 Methods
Fall from Height 5 0.6 (MRI, MRCP, RDUS)
Inguinal Abscess 5 0.6 Endoscopy/ 0(0.0) 4(0.5)
Stab — Cut Wounds 4 0.5 Colonoscopy / ERCP
In-Vehicle Traffic Accident 4 05 We observed that 18.9% of all patients examined by general
Fournier’s Gangrene 3 04 surgery were discharged after outpatient treatment, 15.6%
Cholangitis 2 0.2 were hospitalized without emergency surgery, and 15.4%
Foreign Body Ingestion 2 0.2 were taken to emergency surgery. In 50.1% of the patients
Rectus Sheath Hematoma 2 0.2 no pathology indicating emergency surgery was found
Stoma Bleeding 2 0.2 (Table 4).
Trauma 1 0.1
Total 814 100

*Column percentage
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Table 4. Distribution of General Surgery Consultation

Outcomes

General Surgery Consultation Number
Outcomes (n=814) (%)
Emergency Surgery 125(15.4)
Hospitalization Without Emergency 127(15.6)
Surgery

Discharge After Outpatient Treatment 154(18.9)
No Pathology Requiring Emergency 408(50.1)
Surgery

Table 5 presents the frequency of imaging requested from
patients presenting with abdomen-specific complaints
before general surgery consultation and the distribution
of their consultation outcomes. Accordingly, imaging
was requested in 88.6% of patients who presented with
abdomen-specific complaints before general surgery
consultation. After these patients were investigated
by the general surgery clinic, 20.3% were indicated for
emergency surgery, 20.1% were hospitalized without
emergency surgery, 3.6% were discharged after outpatient
treatment, and 56.0% displayed no pathology requiring

emergency surgery.

Table 5. Frequency of Imaging Requested from Patients
Presenting with Abdomen-Specific Complaints Before
General Surgery Consultation and Distribution of

Consultation Outcomes

Imaging Requested Before General Surgery
Consultation (n=616)

Yes 546(88.6)
No 70(11.4)

Consultation Outcomes of Cases Requiring Imaging
(n=546)

Emergency Surgery 111(20.3)
Hospitalization Without 110(20.1)
Emergency Surgery

Discharge After Outpatient 19(3.6)
Treatment

No Pathology Requiring 306(56.0)
Emergency Surgery

DISCUSSION

Recent years have seen an increase in the number of
specializations and the general expansion of subspecialties
in medicine, making comprehensive patient assessments
increasingly challenging. Doctors are referring to
consultations more frequently as a result. Additionally,
because they want to share responsibility and are wary of
making mistakes, doctors who want to avoid malpractice
frequently use consultations excessively. Physicians are
pushed towards more advanced imaging modalities
mostly by the need to comply with patient expectations
and avoid malpractice. (8, 9). Certain imaging modalities,
such as computed tomography, magnetic resonance
imaging, and ultrasonography, result in financial
drawbacks when they are requested more frequently
than required out of concern about malpractice (10). This
raises the workload, reduces the amount of time spent
with each patient, and raises the cost of healthcare. The
concept of consultation should not be considered simply
an exchange of treatment ideas between two physicians.
Complicated cases that may involve numerous branches
of medicine could require a multidisciplinary evaluation

for planning treatment.

In this study, we found that general surgery was the
most often consulted by the emergency department.
The emergency department is one of the most crucial
departments because of its demanding and stressful
work environment, high admission rate during the day,
and need for precise application of the triage mechanism.
Located in a densely populated area, our hospital is a
tertiary healthcare facility. Our hospital’s emergency room
received 1200 patient admissions each day on average
during the study period. Overcrowding, longer waiting
times, unnecessary testing and treatment, and increased
emergency healthcare expenses are the outcomes of
needless emergency admissions for non-emergency

patients (11).

Given the national and international literature on the
subject, there seem to be a limited number of studies
on general surgery clinic consultations. In the present
research, 50.1% of cases were not indicated for emergency
surgery, treatment, or hospitalization with follow-up.

Similar to our findings, one retrospective research found
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that 62% of patients had no pathology requiring urgent
surgical intervention (1). Another study from a thoracic
surgery clinic reported that consultation requests mostly
came from the emergency department with a rate of 51%,
and 42% of these cases displayed no pathology concerning
the thoracic surgery clinic (12).

In the current study, ultrasonography or computed
tomography was requested in 546 patients with abdomen-
specific complaints in addition to physical examination
before consulting general surgery. After evaluations by
the general surgery clinic, 20.3% of these cases required
emergency surgery, while 56% did not receive indirect
surgical intervention or follow-up. Despite the clinical
benefits and advantages of computed tomography,
researchers believe that it is overused (13). Computed
tomography and abdominal ultrasonography are costly
examinations that are laborious and time-consuming for
the radiology department. Also, considering the radiation
emitted from computed tomography, the cumulative
radiation risk will obviously increase patients’ cancer risk
in the future. Research shows that 1-2% of all cancers in
the UK and the USA could be associated with ionizing
radiation exposure from computed tomography, one of

the greatest sources of exposure to radiation (9, 14).

A medical term that has recently come into use attracts
attention. Defensive Medicine. Defensive medicine
is defined as a physician’s deviation from what is
considered usual or good practice in order to reduce or
avoid complaints or criticism by patients or their families
(15). The United States Congress has expanded this
definition to include the act of ordering tests, procedures,
or avoiding high-risk patients or procedures in order
to reduce malpractice liability (16). According to the
results of the study conducted in the United Kingdom,
59% of doctors practice defensive medicine by ordering
unnecessary tests and feel safe. In addition, 55% of
doctors stated that they asked for consultation from other
departments unnecessarily(17). A study of more than 1200
orthopedists in the USA reveals a bigger problem. 96%
of the respondents stated that they practiced defensive
medicine by ordering unnecessary imaging, laboratory
tests, consultation or hospitalization to avoid malpractice.
The cost of defensive medicine practiced by orthopedists
has been estimated to cost approximately 2 billion dollars

per year(18).
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Defensive medicine practices to avoid malpractice are
likely to have irreversible effects on the healthcare system.
Accordingly, unnecessary consultations and imaging
methods will increase the cost and workload of health care

and put a strain on the health system.

Requesting consultations and diagnostic tests only for
the appropriate patients and ensuring that the triage
mechanisms in emergency units work efficiently have
a significant role in classifying patients based on their
urgency or relevant department and reducing the financial
burden (4, 19).

The general surgery clinic is active every hour of the day
and every day of the week, responding to multiple needs,
both elective and urgent. Doctors who request more
examinations and consultations than necessary because
they are afraid of malpractice or incomplete procedures
further increases the workload of general surgery clinics.
Improving the overall quality of basic medical education
can reduce workload and consultations between units.
Finally, policymakers should introduce and enforce
regulations that provide legal support to physicians and

allow them to practice their profession with more freedom.
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CASE REPORT

A new treatment modality for the treatment
of unligated thoracic side branch of left
internal mammary artery: Underexpanded
stent
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Abstract

The left internal mammary artery (LIMA) is often preferred in coronary artery bypass grafting (CABG). LIMA has additional
features such as less fenestration in the endothelial layer, less intercellular permeability, anti-thrombotic activity, rapid lipolysis,
and less lipid synthesis, resulting in an excellent long-term patency rate. LIMA side branches or anatomical variations that are not
ligated intraoperatively may cause coronary ischemia in the postoperative period. Although various treatment modalities such as
coiling, vascular plug embolization, and surgical ligation have been described in treating LIMA side branches, no studies show
the superiority of one treatment modality over another. In this case, the advantages, disadvantages, and critical points affecting
the success of unligated LIMA side branches treatment methods were discussed.
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INTRODUCTION

In the world, coronary artery disease (CAD) is a leading
cause of mortality and morbidity, as well as the most
common cause of hospitalization (1). The coronary artery
bypass graft (CABG) surgery is an effective method of
revascularization in treating CAD (2). In patients who
undergo CABG surgery, the duration of graft patency has
an impact on both short and long-term cardiovascular
outcomes. Considering the excellent long-term patency
rate of the left internal mammary artery (LIMA) grafts
in CABG treatment of coronary artery disease, the LIMA
is often chosen over saphenous vein grafts (3). Our case
relates to a patient who had a ligated 1st intercostal
artery during CABG and had a side branch of the
LIMA unligated as an anatomical variation. Several
percutaneous treatment options have been reported for
patients with objective myocardial ischemia due to open
LIMA side branches, including vascular plugs, coils, and
gel foam (4,5).

This case report aims to present a case in which an
unligated LIMA side branch causing coronary ischemia
was successfully occluded by the use of our stenting
method implanted without optimal patency to prevent

coronary ischemia from occurring.
CASE REPORT

Informed consent was obtained from the patient. A
41-year-old woman was operated 12 years ago for
valvular pulmonary stenosis and had a coronary artery
bypass surgery five years ago. The patient presented
to our clinic with Canadian Cardiovascular Society
Angina Grade 3 despite maximal antianginal therapy
for the past month. There were no specific symptoms on
physical examination. Electrocardiography (ECG) was in
sinus rhythm with negative T waves in the anterior and
inferior leads. Echocardiography revealed anteroseptum,
apical septum, and apical hypokinesia, and the left
ventricular ejection fraction was 45%. Myocardial
perfusion scintigraphy revealed diffuse ischemia in the
anterior wall, and coronary angiography was performed.
Coronary angiography showed that patency of the left
anterior descending (LAD)-LIMA anastomosis was

patent but the unligated LIMA side branch was causing

coronary steal syndrome (Figure 1). No severe lesions or
anastomosis were ascertained in the left circumflex or right
coronary arteries. The patient was evaluated by cardiology
and cardiovascular surgery. It was decided to occlude the
non-ligated LIMA side branch. A Judkins right coronary
catheter (JR) through a 6-French (F) sheath from the right
femoral artery was selectively inserted into the LIMA. The
LIMA side branch was crossed using a 0.014 floppy wire.
A 2.25 x 20 mm diameter drug-eluting coronary stent was
first implanted in the mid-side branch at 5 atm pressure
(Figure 2a). Then, a 2.5 x 9 mm bare metal coronary stent
was implanted into the stent at 5 atm pressure to include
the proximal part of the stent (Figure 2b). The procedure
was terminated before the stents were fully dilated (Figure
2¢).

Figure 1. Unligated side branch originating from the left

internal mammary artery

Following stent implantation, the patient with no
chest pain or no change in ECG was transferred to the
coronary intensive care unit for follow-up. During stent
implantation, the patient was given unfractionated
heparin and acetylsalicylic acid. No clopidogrel or any
other antiplatelet drug was given. After 24 hours of
follow-up, instead of dual antiplatelet treatment, only
acetylsalicylic acid was prescribed, and the patient was
discharged. At the 1-month follow-up visit, control CAG
was performed, and the unligated LIMA side branch was
completely occluded (Figure 2d).
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Figure 2. Percutaneous treatment of coronary steal

syndrome

A.2.25x 20 mm diameter drug-eluting coronary stent was

first implanted in the mid-side branch at 5 atm pressure

B. 2.5 x 9 mm bare metal coronary stent was implanted
into the stent at 5 atm pressure to include the proximal
part of the stent

C. The procedure showing incomplete stenting to the
unligated LIMA side branches arteries was terminated.

D. Total occlusion of unligated LIMA side branches
arteries was observed in angiography 1 month later

DISCUSSION

CABG is the most frequently performed major cardiac
surgery in coronary revascularization treatment. LIMA
is used in 81% of coronary revascularization procedures
(6). LIMA graft failure is rare in the early period and is
frequently caused by hematoma, dissection, and stenosis
at the anastomosis site (7). It is unclear when sensitive
plaques can cause acute coronary syndrome (8). One
cause of long-term LIMA graft failure is an unligated
LIMA side branch. While the thin caliber branches of the
LIMA, such as the sternal and intercostal branches do not
cause ischemia most of the time, the low resistance of the
side branch, such as the lateral internal thoracic artery
compared to the LIMA may cause blood to be directed to

the low-resistance side branch and cause ischemia (9).

b4

There is no definite guideline recommendation on
treating unligated LIMA side branches. LIMA side
branches may not always cause myocardial damage.
Therefore, further examinations are required to test
for myocardial ischemia in such patients. In a study
consisting of 38 cases, the benefit of working with
a myocardial scintigraphy test was demonstrated.
As in our case, ischemia of LIMA side branches is
mostly seen in myocardial perfusion scintigraphy in
the literature (10). In another literature case example,
one case was closed with Amplatzer Vascular Plug. In
particular, vascular plug embolization is a therapeutic
choice for medium to large vessels, whereas coils are
more commonly used for small vessels (11). A LIMA
side branch of appropriate diameter is required for
the vascular plug, otherwise, problems such as device
embolization may occur. Even though coil application
is frequently preferred, it has a spiral structure and can
easily take a curved shape in aneurysmal lesions; it may
not take a spiral shape in regular vessels as in our case.
Another alternative treatment method is graft stents,
which have high success rates, but there is no follow-up

data since restenosis is a serious problem (12).

Informed Consent: Informed consent was obtained

from the patient.
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CASE REPORT

Can we medically follow coronary artery
aneurysms?; A case report
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Abstract

Coronary artery aneurysm (CAA) is an enlargement of the coronary vascular lumen that can’t be fixed and is at least 1.5 times the
diameter of the normal coronary segment next to or connected to it. They are usually asymptomatic; their clinical presentation
ranges from incidental findings on cardiac imaging to myocardial infarction (MI), and they may result in angina, MI, and sudden
death, especially when they are very large. An aneurysm was seen in the middle segment of the left anterior descending artery
(LAD) in the images obtained from the patient. After the council, coronary artery bypass grafting (CABG) was decided due to
the risk of rupture, but the patient and his relatives did not accept the operation. In outpatient clinic visits every 3 months for 9
months, it was observed that her complaints regressed with medical treatment. There is still no clear treatment approach for CAAs

and CABG, and percutaneous coronary intervention (PCI) may be preferred or medical therapy may be used.
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INTRODUCTION

Aneurysmal coronary artery disease (ACAD) is divided
into coronary artery aneurysm (CAA) and coronary
aneurysmal ectasia (CAE). CAA is when the coronary
artery lumen gets > 1.5 times wider in one spot than the
adjacent or contiguous normal coronary segment. This
widening can’t be fixed. CAA is found in 5% of patients
undergoing CAG (2). CAA is most commonly observed in
the right coronary artery (RCA) with a frequency of 40%,
followed by the left anterior descending artery (LAD) with
a frequency of 32% (3). CAAs are usually asymptomatic;
their clinical presentation ranges from incidental findings
on cardiac imaging to myocardial infarction (MI) and
may result in angina, MI, and sudden death, especially
when very large (4). Treatment options include medical
and surgical excision, coronary artery bypass grafting
(CABG), and percutaneous coronary intervention (PCI).
However, in the absence of randomized trials or guideline
recommendations, the treatment of these patients creates
clinical uncertainty for the clinician (5).

We aimed to contribute to the approach to CAA, a disease
for which a clear treatment algorithm has not yet been
established, with a case from our clinic.

CASE REPORT

A 52-year-old woman presented to the emergency
department with chest pain and was admitted to
the coronary intensive care unit with Canadian
Cardiovascular Society Angina Grade 3 angina. In the
anamnesis of the patient, it was learned that she had
no history of Kawasaki disease or any other connective
tissue disease and no history of CAG or PCI, but
she had active breast malignancy and was receiving
chemotherapy. Precordial auscultation and physical
examination findings were normal; heart rate was 76
beats/min (Figure 1). After admission to the intensive
care unit, acetylsalicylic acid 100 mg, clopidogrel 75 mg,
atorvastatin 40 mg, metoprolol 50 mg, and silazapril 5
mg were initiated. Biochemical parameters determined
from blood samples obtained from the proximal vein of
the upper extremity were urea 23 mg/dl, creatinine 1.18
mg/dl, alanine aminotransferase (ALT) 26 U/L, aspartate
transferase (AST)30U/L, sodium 135 mmol /L, potassium
4.5 mmol/L, albumin 4.3 g/dl, and glucose 87 mg/dl. On
the hemogram, white blood cell (WBC) was 6.92 x 10 3 /
uL, hemoglobin (Hb) was 11.7 g/dl, platelet (PLT) was
218 x 10 3 /ulL, neutrophil (NEU) was 5 x 10 3 /uL, and

lymphocyte (LYM) was 1.53 x 10 3 /uL. On transthoracic
echocardiographic imaging, the left ventricular ejection
fraction (LVEF) was 50% and the left atrial diameter was
30 mm. After premedication, the patient was taken to the
catheterization laboratory, and a Judkins left coronary
catheter (JL) was selectively inserted into the LIMA
through a 6-French (F) sheath from the right femoral
artery. The images obtained showed an aneurysm in
the middle segment of the LAD (Figure 2), and the right
coronary artery (RCA) was observed to be normal (Figure
3). After the council, CABG was decided due to the risk
of rupture, but the patient and his relatives did not
accept the operation. Spironolactone/hydrocortiazide
was added to the existing treatment, and the patient was
transferred to the ward. The patient had no complaints
in the ward follow-up; medical treatment was organized,
and he was discharged. In outpatient clinic visits every 3
months for 9 months, it was observed that her complaints
regressed with medical treatment.

DISCUSSION

The majority of reported cases have had CAG and
computed tomography diagnoses because CAAs are
typically clinically silent and incidentally seen on
cardiac examinations. Having obstructive atherosclerotic
disease at the same time, on the other hand, can cause
both exertional angina and acute coronary syndrome.
Similarly, thrombosis in the lumen of large aneurysms
can cause distal embolization and MI. In our case, CAA

presented clinically as class 3 angina, and an aneurysm
in the middle segment of the LAD was detected by CAG.
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In adults, CAA is predominantly of atherosclerotic
origin; however, other causes include Kawasaki disease,
autoimmune diseases, trauma, infections, dissection,
congenital malformation, and angioplasty (7). Our patient
did not have any of the existing etiologic factors but
was under chemotherapy treatment for breast cancer.
Due to the uncertainty of etiologic factors, a treatment
method for incidentally found CAAs has not yet been
established. For patients with angina or an acute MI
who need intervention for aneurysmal coronary artery
disease, both percutaneous and surgical revascularization
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come with technical challenges. In addition, most
published studies have evaluated the results of PCI in
symptomatic patients presenting with acute MI, whereas
the results of PCI in asymptomatic patients with CAA
are limited to small case series (8). Also, PCI of the
aneurysmal or ectatic culprit vessel in people who have
had an acute MI is linked to lower procedural success
and a higher rate of no-reflow and distal embolization
(9). In addition, patients who survived acute MI after
PCI of an aneurysmal vessel had higher mortality
and higher rates of stent thrombosis during follow-up
(10). The ideal surgical approach is not yet available.
However, the most common surgical practice is to open
the CAA, suture its afferent and efferent vessels, and
finish with bypass grafting if necessary (11). Although
the medical treatment approach is mostly preferred
in asymptomatic patients, there are no studies with an
optimal outcome yet. However, the higher rates of death
and cardiovascular events in two separate studies with
5-year and 49-month follow-ups in which these patients
were compared with the normal population suggest that
the medical treatment approach should be considered
as an option (12, 13). Our patient was discharged with
ACEI, spironolactone, and antiplatelet treatment, and
her complaints regressed.

As a result, there is still no clear treatment approach for
CAAs; CABG and PCI may be preferred, but it should be
kept in mind that they can also be followed with medical
treatment. Our knowledge on this subject will become
more clear with future studies.

Informed Consent: Informed consent was obtained
from the patient.
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