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ABSTRACT

Aims: The aim of our study was to investigate whether routine control chest radiography is necessary after chest tube removal.
Methods: The study was conducted on patients with chest tube insertion at Kastamonu Training and Research Hospital. It was
designed as a retrospective and descriptive study. Patients who had a chest tube inserted between the ages of 18 and 90, from
2017 and 2022, were included in the study. In the patients included in the study, abnormal findings observed in the control
X-Ray after the chest tube removal, repeated X-Ray and computed tomography images, additional hospitalization periods, and
additional medical procedures, if any, were determined. The findings obtained were discussed in light of the current literature
and the necessity of control X-Ray application.

Results: A total of 351 patients who had chest tubes inserted during the specified dates were evaluated. 177 patients [126 men
(71.1%), 51 women (28.9%)] were included in the study. Repeat X-Rays were required in 18 (10.1%) patients. Additional CT
was required in only 3 (1.7%) patients. Of the 177 patients included, 160 (90.4%) did not require additional hospitalization.
Additional hospitalization and clinical follow-up were performed in 17 patients. None of the 177 patients required additional
intervention.

Conclusion: Our study showed that routine control X-Rays are not necessary after chest tube removal. We recommend that

control X-Rays be reserved for symptomatic patients only.
Keywords: Pneumothorax, X-Ray, chest tube

INTRODUCTION

Thorax tubes are frequently used in the treatment of
pneumothorax and pleural effusion. Chest tubes are also used
after lung and heart surgeries. The thorax tube is located in the
pleural cavity, between the visceral pleura and parietal pleura.
Some abnormal X-Ray findings may be observed after the
chest tubes are removed. The most common of these is newly
developed pneumothorax. Newly developing pleural effusion
is not a common finding. It can often be observed on a control
chest radiograph due to residual pleural fluid that was present
before the tube was removed. There is a lot of information in
the literature about when a chest tube should be inserted,' but
there is little information about when a chest tube should be
removed.

Newly developed pneumothorax observed on control chest
radiography is often caused by air entering the thorax when
the chest tube is removed. More rarely, it may be observed
due to early removal of the chest tube before lung healing
is completed. It may not always be easy to distinguish these
two clinical presentations. Therefore, in patients with
pneumothorax on control chest radiography, repeated X-Rays,
CT scans, and prolonged hospitalization are often required.

Corresponding Author: Ismail Dal, drismaildal@gmail.com
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There are studies showing that such close follow-up may not be
necessary in the asymptomatic patient group. This is because
most of the time, after multiple radiological imaging and
prolonged hospitalization, patients are discharged without
any additional medical procedures.”” The aim of our study
was to investigate whether routine control chest radiography
is necessary after chest tube removal.

METHODS

The study was conducted on patients with chest tube insertion
at Kastamonu Training and Research Hospital. It was designed
as a retrospective and descriptive study. Before the study
began, approval was received from the Kastamonu Training
and Research Hospital Clinical Researches Ethics Committee
(Date: 27.07.2022, Decision No: 2022-KAEK-59). Radiological
data and clinical data of the patients were obtained from
the hospital database. All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Patients who had a chest tube inserted between the ages of
18 and 90 during 2017 and 2022 were included in the study.

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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Patients whose control X-Ray images were not available in
the system, patients who were referred, patients who died,
patients whose clinical and radiological data were missing,
patients with COVID-19 infection, pregnant patients, and
patients whose chest tube could not be removed for any
reason were excluded from the study. In the patients included
in the study, abnormal findings observed in the control X-Ray
after the chest tube removal, repeated X-Ray and computed
tomography images, additional hospitalization periods, and
additional medical procedures, if any, were determined.
The findings obtained were discussed in light of the current
literature and the necessity of control X-Ray application.

RESULTS

A total of 351 patients who had chest tubes inserted during
the specified dates were evaluated. Of these, 174 patients were
found not to meet the inclusion criteria. Among them, 84
patients were transferred to another hospital, 37 patients died,
19 patients had missing data, 16 patients did not have a control
X-Ray, 15 patients were under the age of 18, two patients were
over 90 years old, and one patient was excluded from the study
because a permanent pezzer drain was performed.

A total of 177 patients [126 men (71.1%), 51 women (28.9%)]
were included in the study. The mean age was 56.7+19.4
years. The average drainage time was 6.7+4.6 days. Among
the indications for tube thoracostomy insertion, the most
common were pneumothorax (45.2%), hemothorax (11.9%),
pleural effusion (11.9%), and pneumothorax with hemothorax
(11.9%).

There were no abnormal X-Ray findings in 95 (53.7%) of
the 177 patients. Eighty-two (46.3%) patients had abnormal
X-Ray findings. The most common abnormal X-Ray findings
were pleural effusion in 40 (48.8%) and pneumothorax in 20
(24.4%). Only 3 (1.7%) of 177 patients were symptomatic. No
additional X-Rays were required for 159 (89.8%) of the 177
patients included. Repeat X-Rays were required in 18 (10.1%)
patients. Additional CT was required in only 3 (1.7%) patients.

Of the 177 patients included, 160 (90.4%) did not require
additional hospitalization. Additional hospitalization and
clinical follow-up were performed in 17 patients. None of the
177 patients required additional intervention.

DISCUSSION

In Worede et al’s® study of 200 cases published in 2022, 1
patient required repeat tube thoracostomy. In our study, no
re-tube insertion was performed in 177 patients.

In the study by Zukowski et al.,’ 433 patients who had chest
tubes removed were evaluated. It was reported that 33.2% of
patients who had chest tubes removed had abnormal findings.
All 13 patients who underwent re-insertion of chest tubes and
10 patients who were readmitted were symptomatic. Although
reinsertion of a chest tube was not required in our study, new-
onset dyspnea and chest pain were detected in 3 patients
after chest tube removal. In these 3 patients, additional CT
was requested after the control X-Ray. However, all 3 patients
were discharged after clinical follow-up without the need for
additional intervention.

When comparing control X-Ray application after chest tube
removal with clinical observation without X-Ray, it was
determined that the clinical observation strategy reduced

hospitalization costs and was cost-effective in 99.5% of cases.*
In the study by Goodman et al.,” instead of routine X-Rays
in patients with chest tubes, X-Rays were recommended for
selected patients. This study showed that hospital costs were
reduced if routine X-Rays were avoided.

In the study by McGrath et al.,* 263 patients who had chest
tubes removed were evaluated. Two of these patients had a
chest tube inserted again. Both patients were reported to be
symptomatic, and the decision to intervene was made based
on symptoms.

Our study is consistent with the current literature.”"
Moreover, similar results have been reported even in patients
who had chest tubes inserted for different reasons, such as
esophagectomy.'? Regardless of the etiology, follow-up chest
X-Ray should be performed selectively in specific patients.

Limitations

Ourstudyhassomelimitations. The fact thatitisaretrospective
and single-center study and the lack of comparison groups
in this descriptive study are limiting factors. Additionally,
referrals to external hospitals and missing data may have
affected the results.

CONCLUSION

Our study showed that routine control X-Rays are not
necessary after chest tube removal. We recommend that
control X-Rays be reserved for symptomatic patients only.
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ABSTRACT

Aims: YouTube™ remains the world’s most visited video site, and the number of hits for videos containing health information
is increasing day by day. The fact that videos uploaded to the platform are not subject to medical supervision before uploading
may lead to misinformation or incomplete information. This article aims to evaluate the quality level of anal sphincter repair
(ASR) videos uploaded to YouTube™.

Methods: The study was cross-sectional and 52 videos were analysed. The quality of the videos was assessed by 2 surgeons
using the global quality score (GQS), modified DISCERN and anal sphincter repair YouTube score (ASRYS). Video duration
(seconds), time since upload (months), number of views/comments/likes/dislikes were analysed.

Results: The majority of the videos (38.46%) were uploaded by doctors, while the rest were uploaded by hospitals and midwives.
The mean GQS score was 2.56+1.14, modified DISCERN score was 2.77+1.08 and ASR score was 5.63+2.79. The GQS, modified
DISCERN and ASR YouTube scores of the videos produced by doctors were significantly higher than those of the videos
produced by both midwives and hospitals (p=0.001). According to the correlation analysis, significant positive changes vary
between GQS, Modified DISCERN and ASRYS (p=0.001). Kappa Index analyses for three evaluations indicated high agreement.
GQS showed a Kappa of 0.923 (SE=0.042, T=11.921, p=0.001), modified DISCERN a Kappa of 0.948 (SE=0.036, T=12.086,
p=0.001), and ASRYS a Kappa of 0.936 (SE=0.036, T=20.151, p=0.001).

Conclusion: Video content on ASR reviewed from YouTube was largely inadequate. Information provided by physicians about
the disease and treatment options was statistically more successful and inadequate. Either a primary role should be taken in
uploading high quality videos or audit mechanisms should be established to ensure the safety and accuracy of the information.
Keywords: Anal sphincter, internet, YouTube video

INTRODUCTION

In today’s world, where access to the Internet is possible
even in the smallest living centres, the majority of people
use online materials before or after consulting a doctor.
YouTube maintains its popularity as the world’s number
one video content hosting platform.' While there are articles
whose reliability has been tested in many surgical topics,
no evaluation article has been found on videos uploaded in
English or other languages about anal sphincter repair (ASR)
after sphincter damage caused by birth and other surgical
factors.

Anal sphincter injury (ASI) rates vary between 0.25% and
6% in the general population.” Complications of sphincter
injury include infection, incontinence and rectovaginal
fistula.” Complications especially after obstetric interventions
seriously affect the quality of life of women. In the literature,
the most common causes of anal sphincter injuries are vaginal
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deliveries in women, while the risk factors for anal calcaneal
complications in men are infection and operative vaginal
delivery.**

Misclassification of acute perineal tears at the time of tear
and careless repair in inexperienced hands have a direct
impact on the patient’s quality of life.*” A 2002 survey of a
large surgical center reported that 60% of coloproctologist
surgeons had no contact with Delivery Rooms regarding acute
obstetric anal sphincter injuries (OASIs).* However, while 30%
of coloproctologists were shown to recommend a temporary
colostomy for late repairs after failed acute repairs of OASI,
none of the obstetricians surveyed suggested the possibility of
a colostomy for acute OASL®

Early success of anal sphincter repair is important for
maintaining the patient’s fecal continence.’ Publications found
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a statistically significant correlation between a successful
repair and a more experienced surgeon."

To investigate the effectiveness of YouTube videos in patient
and surgeon education, the content and reliability of YouTube
videos on various topics such as colorectal surgery, obesity
surgery, endoscopic ultrasound, COVID-19 during pregnancy
and some psychiatric diseases were examined.'"'®

In this study, we aimed to evaluate the informative role of the
videos on the YouTube™ platform regarding Anal sphincter
damage and repair, which are performed by Obstetric
surgeons and midwives, and in the late period by General
Surgeons, as a result of obstetric injuries, in terms of quality
and reliability as surgeons interested in the subject.

METHODS

Our study was designed as a cross-sectional study and no
ethics committee approval was obtained because no animal
or human material was used and none of the similar studies
in the literature required ethics committee approval.'*'*'¢ In
accordance with the World Medical Association Declaration
of Helsinki, we did not apply to any medical ethics committee
for the approval of this study because all of the videos used in
the study were obtained from a public social media site and
did not contain human or animal subjects.

On 01 September 2024, a search on https://www.YouTube.
com/ with the keywords ‘anal sphincter repair’ and ‘obstetric
anal sphincter injury’ resulted in 181 videos being listed. After
aiming to include only videos with English narration in the
study, a total of 129 videos were excluded from the study,
including videos containing advertisements (11), duplicate
videos (9), non-English videos (18), unrelated videos (77),
videos without audio narration (7), and videos with very low
image quality (7), and the remaining 52 videos were evaluated
(Figure 1).

Search terms
*  Anal spincter repair
*  Obstetrics anal sphincter injury

129 videos were removed.

+ Contains ads (n=11)

* Duplicate videos (n=9)

* Non-English (n=18)

« Irrelevant to the topic (n=77)
* No audio narration (n=7)

* Very poor video quality (n=7)

181 videos found in youtube
database.

As a result, 52 videos were
reviewed.

Figure 1. Flow of videos in the working

The video content was evaluated by a specialist in
gastrointestinal surgery with 10 years of experience in
colorectal surgery and two independent surgeons with more
than 10 years of experience in obstetrics (MCG, FA). The global
quality score (GQS) and the modified DISCERN were used
for the quality analysis of the videos. GQS is a scoring system
that evaluates the level of information in the content using a
1 to 5 scoring system. DISCERN was designed by a group of
experts in the UK to evaluate the relevance of the content of
the texts to treatment options. The scoring system consists
of 16 questions; the first 8 questions evaluate the reliability

of the publication, the subsequent questions examine the
treatment details and the last question examines the average
quality. Each question is scored from 1 to 5 points from No
to Yes, with a higher score indicating a higher reliability of
the video."”' Since there is already a video scoring system
for the evaluation of anal sphincter repair videos, a new
scoring system was prepared by the specialist physicians who
conducted the study, based on the surgical guidelines prepared
by The American Society of Colon and Rectal Surgeons and
the American College of Obstetrics and Gynaecology.'”** We
named this scoring system the ASR YouTube™ scoring scale
(ASRYS). ASRYS includes questions under 9 subheadings,
and the video answering all questions received 10 points, and
the video answering none of the questions received 0 points
(Table 1).

Table 1. Anal spincter repair YouTube™ score

Criteria Score
Mention risk factors 1
Providing incidence information in general 1
Giving information about the classification of perinal tears 1
Mention prevention strategies 1
Mention the relationship with episiotomy 1
Talking about diagnostic methods 1
Mention repair methods and techniques 2
Giving information about postoperative care 1
Providing information about long-term results 1
Statistical Analysis

Statistical analyses were conducted using SPSS version 26
(IBM Corp., Armonk, NY, USA). Categorical variables were
reported as frequencies, while continuous variables were
described using means * standard deviations when distributed
normally, and medians along with minimum-maximum
ranges for non-normally distributed data. The normality of
the distributions was evaluated using the Shapiro-Wilk test
and visual inspection of histograms. For comparisons between
groups, one-way ANOVA was applied to normally distributed
data, whereas the Kruskal-Wallis test was utilized for data not
following a normal distribution. Bonferroni adjustments were
made for post-hoc comparisons to control for multiple testing
effects. Inter-rater reliability was quantified using Cohen’s
kappa statistic, with categorizations as follows: <0 indicating
no agreement, 0.01-0.20 representing slight agreement, 0.21-
0.40 indicating fair agreement, 0.41-0.60 denoting moderate
agreement, 0.61-0.80 reflecting substantial agreement, and
0.81-1.00 signifying almost perfect agreement. The Pearson
correlation coefficient was employed to assess the relationships
between different scoring systems. The significance threshold
was set at p<0.05, indicating that findings with a p-value
below this threshold were considered statistically significant.

RESULTS

Table 1 shows the scoring criteria for ASRYS. The videos were
evaluated according to nine specific criteria and given scores
ranging from 0,1 to 2 points depending on the completeness
of the information provided. The highest score (2 points) was
given for content discussing repair methods and techniques,
while all other criteria were assessed with a score of 1 and 0
points for no mention.




Kastamonu Med J. 2025;5(1):4-8

Table 2 shows the distribution of responses to each criterion
according to the three groups: Midwives (n=18), doctors
(n=20) and hospital-based videos (n=14).

Table 2. Distribution of the answers given for anal spincter repair

YouTube™ score

Variables Doctor (n=20) Hospital (n=14) Midwife (n=18)
Risk 12 (60.0%) 3 (21.4%) 11 (61.1%)
Incidence 14 (70.0%) 9 (64.3%) 9 (50.0%)
Classification 16 (80.0%) 6 (42.9%) 6 (33.3%)
Prevention 16 (80.0%) 6 (42.9%) 7 (38.9%)
Epiotomy 19 (95.0%) 3 (21.4%) 13 (72.2%)
Diagnosis 15 (75.0%) 10 (71.4%) 4(22.2%)
Repairs 20 (100.0%) 5(35.7%) 4(22.2%)
Postop care 14 (70.0%) 9 (64.3%) 10 (55.6%)
Long term results 16 (80.0%) 3 (21.4%) 4(22.2%)

Table 3 summarises the characteristics of the YouTube™
videos analysed in terms of video duration in seconds, time
since upload and audience engagement metrics such as views,
comments, likes and dislikes. The average duration of the
videos was 471.40+459.01 seconds, with a median length of
312.50 seconds (range: 82-1999). Videos had been online for
an average of 39.38+32.00 months, and the median number
of views was 8311.50 (range: 52-1,155,982). Viewer interaction
data revealed a mean of 28.50 comments (range: 0-1500), 87
likes (range: 0-32,000) and 4.50 dislikes (range: 0-359). The
mean Global Quality Score (GQS) and Modified DISCERN
Score were 2.56+1.14 and 2.77£1.08, respectively, indicating
that the overall quality of the videos was moderate. The mean
ASRYS score for all videos was 5.63+2.79 and the median
score was 6.00 (range: 0-10).

Table 3. Features of the videos

Variables Mean+SD Median (min-max)
Seconds (sec) 471.40£459.01 312.50 (82-1999)
Time since upload (months) 39.38+32.00 32.00 (1-99)

Number of views 56496.73+170630.00 8311.50 (52-1155982)

Comment 186.13+341.00 28.50 (0-1500)
Like 1237.67+4529.12 87.00 (0-32000)
Dislike 24.44+59.44 4.50 (0-359)
GQS 2.56+1.14 3.00 (1-5)
Modifiye DISCERN 2.77+1.08 3.00 (1-5)
ASR score 5.63+2.79 6.00 (0-10)

SD: Standard deviation, Min: Minimum, Max: Maximum, GQS: Global quality score, DISCERN:

Quality criteria for consumer health information, ASR: Anal sphincter repair

As a result of the comparison of the video characteristics in
Table 4, no significant difference was found in terms of the
duration, upload time, number of views, comments, likes and
dislikes of the videos (p>0.05). However, significant differences
were observed between the groups in terms of general quality
score (GQS), Modified DISCERN score and ASR YouTube score
(p=0.001). According to the results of the post-hoc Bonferroni
test, the GQS, Modified DISCERN and ASR YouTube scores
of the videos produced by doctors were significantly higher
than the videos produced by both midwives and hospitals.
Doctors had significantly higher GQS scores than midwives
(mean difference=-1.30, p=0.001) and hospitals (mean
difference=1.086, p=0.009). Similarly, Modified DISCERN
scores were higher in favour of doctors compared with
midwives (mean difference=-1.38, p=0.001) and hospitals
(mean difference=1.121, p=0.002). In addition, in terms of
ASR YouTube scores, physicians obtained significantly higher
scores than midwives (mean difference=-4.10, p=0.001) and
hospitals (mean difference=3.886, p=0.001) (Figure 2).

Clustered Bar Mean of GQS, Mod. DISCERN, and ASRYS...

10 MGas
M Mod. DISCERN
HASRYS

Mean

N

Doctor Hospital Midwife

Video Uploder

Figure 2. Cluster bar graph of GQS, modified DISCERN and ASYRS mean
values according to different video uploaders

According to the correlation analysis in Table 5, significant
positive correlations were found between GQS, Modified
DISCERN and ASRYS. A strong positive correlation was
found between GQS and Modified DISCERN score (r=0.838,
p=0.001). A moderate positive correlation was also observed
between GQS and ASRYS (r=0.549, p=0.001). Similarly, a
moderate positive correlation was found between the Modified
DISCERN score and ASRYS (r=0.532, p=0.001).

Table 4. Comparison of the features of the videos between doctor, hospital and midwife groups

Variables Doctor (n=20)
251 (107-1357)

37.0 (4-96)

Seconds (sec)
Time since upload (months)

Number of views

Comment 35.5 (0-1500)
Like 87.0 (0-32000)
Dislike 5.00 (0-359)
GQS 3.30+0.86
Modifiye DISCERN 3.55+0.68
ASR score 8.10+1.48

10937 (145-1155982)

Hospital (n=14) Midwife (n=18) p-value
347 (94-1810) 353 (82-1999) 0.711
48.5 (7-99) 19.5 (1-97) 0.229
10194 (168-379651) 4690 (52-33656) 0.276
66.5 (0-1051) 13.0 (0-1077) 0.503
135 (4-4500) 79.0 (0-5200) 0.562
10.0 (0-210) 1.50 (0-67) 0.125
2.21+1.25 2.00+0.90 0.001
2.43%1.15 2.17+0.85 0.001
4.21+2.80 4.0£1.81 0.001

GQS: Global quality score, DISCERN: Quality criteria for consumer health information, ASR: Anal sphincter repair
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Table 5. Correlation between GQS, modified DISCERN and ASRYS scores

GQS Modifiye DISCERN  ASRYS
GQS - 0.838,p=0.001  0.549, p=0.001
Modifiye DISCERN  0.838, p=0.001 - 0.532, p=0.001
ASRYS 0.549,p=0.001  0.532, p=0.001 .

GQS: Global quality score, DISCERN: Quality criteria for consumer health information, ASRYS:

Anal sphincter repair YouTube score

Kappa Index analyses were conducted on three different
evaluations. For the GQS assessment, the Kappa value was
0.923, the standard error was 0.042 and the approximate
T statistic was 11.921, showing a high level of agreement
(p=0.001). For the modified DISCERN evaluation, Kappa value
was 0.948, standard error 0.036 and approximate T statistic
12.086 (p=0.001). For ASRYS, the Kappa value was 0.936,
the standard error was 0.036 and the approximate T statistic
was 20.151 (p=0.001). All three analyses were performed
without assuming the null hypothesis and the results showed
a high level of agreement and statistical significance. These
results strongly support the consistency and reliability of the
evaluation methods.

DISCUSSION

In our study, we found that videos uploaded by doctors were
more successful according to all three scoring systems and
were more successful and sufficient in terms of informative
content about pre-surgery, post-surgery and long-term results.

There are studies on YouTube™ that include videos on many
areas such as rectal surgery, pancreatic cancer, and breast
surgery.'®?"?* The objective of this study is to evaluate the
content and quality of YouTube™ videos for individuals who
have sustained anal sphincter damage for any reason or
who are seeking a vaginal birth and who access YouTube for
informational purposes due to concerns about anal sphincter
damage and its potential consequences, including perineal
tear. To our knowledge, there is no other study that evaluates
YouTube™ content as a source of patient information about
ASR. Most of the videos include information about the
incidence of anal sphincter damage, episiotomy, diagnosis of
the damage, and postoperative care. Although a significant
portion of the videos were uploaded by physicians, the quality
of the videos uploaded by hospital institutions was very low.
Although the videos uploaded by hospitals mentioned the
methods used in the diagnosis of the disease in detail, they
were unsuccessful for other topics. The videos uploaded by
the midwife group were as successful as the videos uploaded
by physicians in terms of mentioning anal sphincter damage
risk factors, episiotomy, and postoperative care. We believe
this is a very reasonable situation because of the experience of
midwives being present in the delivery room with obstetricians
and participating in emergency anal sphincter repairs.

The GQS, modified DISCERN and ASRYS systems showed a
high correlation in the assessment of the quality of the videos
included in our study. The mean Global Quality Score (GQS)
and Modified DISCERN Score were 2.56+1.14 and 2.77+1.08,
respectively, and the mean ASRYS score across all videos
was 5.63+2.79, with a median score of 6.00 (range: 0-10).
According to these results, the quality of the videos was found
to be higher compared to previous studies on other topics.”**
When Macleod et al.* reviewed the study, it was stated that
none of the videos included in the study received full points. It

was also shown that many of the YouTube™ videos containing
information about cholelithiasis contained content that
lacked scientific truth.” In another study covering videos
under the title of rheumatoid arthritis, they found that one
in three videos contained false and unfounded information.*
There was no significant difference between the groups in our
study in terms of duration of the videos, upload time, number
of views, comments, likes and dislikes. The videos were online
for an average of 39.38+32.00 months and the median number
of views was 8311.50 (range: 52-1,155,982). These data reveal
that YouTube™ is a locomotive platform used for informational
purposes in the health sector.

In studies evaluating open access scientific sharing, the
high correlation between the scores, scales or systems used
directly affects the level of evidence of the article.””*® In a
study by Dogru and his colleagues evaluating video content
on YouTube regarding informing pregnant women about
coronavirus vaccination, all 3 scoring systems used showed
correlation with each other.” In another study including
psychiatric information videos, a high correlation was found
between the scoring systems." In our study, significant positive
correlations were found between GQS, modified DISCERN
and ASRYS. We believe that the statistical correlation of our
newly developed ASRYS with other scoring systems is due to
the fact that the scoring system was prepared by experts in the
field using up-to-date guidelines.

Midwives’” videos have a lower rating because they specialise
in childbirth but lack experience in complex situations that
require immediate intervention, such as birth complications.
Midwives are essential for basic labour care and normal birth,
but managing medical complications requires more medical
training and resources provided by doctors and hospitals. In
this context, the educational content of midwifery training
may lack expertise in the management of birth complications.
GQS and Modified DISCERN may score lower on depth and
breadth of knowledge. Such complex health situations often
require a multidisciplinary approach, and midwives may lack
the resources for this.

Limitations

There are a few limitations to our study. The main ones are that
only YouTube™ platform was selected for the search related to
the subject and other flatforms containing health information
were not included. In addition, our study was limited to
videos with English content and was conducted on the most
basic titles of “anal sphincter repair” and “obstetrics anal
sphincter injury”. Although the number of videos reached at
first seemed high due to the many videos on the YouTube site
related to obstetrics and anal canal diseases, the number of
videos examined decreased after the exclusion criteria were
applied and many irrelevant videos were excluded. Since
the videos were analyzed with bias by highly experienced
surgeons who have detailed knowledge of ASR literature,
it would have been more realistic to obtain the opinions of
people who have undergone anal sphincter repair in order to
evaluate the quality of the videos.

CONCLUSION

As aresult, it is a fact that most patients prefer video content
on the YouTube™ platform to obtain information. However,
there is no effective application to measure the quality and
reliability of information on YouTube™ Therefore, it is




Kastamonu Med J. 2025;5(1):4-8

necessary to critically analyze the quality of YouTube™ videos.
Incomplete or incorrect information can direct patients to
treatments that do not have a scientific basis and can seriously
damage the doctor-patient relationship. While expert doctors
should take the lead in uploading more watchable, content-
rich videos, it is also necessary to establish mechanisms that
check the security and accuracy of information before the
videos are published.
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ABSTRACT

Aims: Gastric cancer is the fifth most common cancer worldwide. Anastomotic leaks are one of the most important causes of
early postoperative mortality and morbidity. We aimed to investigate results of endoscopic stenting after anastomostic leakage.

Methods: The study retrospectively analyzed data from patients who had gastric tumor surgeries at the Surgical Oncology Clinic
of Ankara Etlik City Hospital between November 2022 and April 2024. Clinical presentation leading to leak suspicion, and
endoscopy timing, post-endoscopic stent placement, the study recorded several outcomes such as reduction in fistula output,
resumption of oral intake, normalization of biochemical parameters, drain removal, and discharge timing. It also tracked
readmission details, the total number of endoscopic procedures, and stent removal times.

Results: Anastomotic leaks developed in 8 patients (12.9%) and all of them had stents placed. Among the patients who received
stents, 7 patients (87.5%) were male and one patient (12.5%) was female. The first symptoms of anastomotic leaks developed
on mean on the 3.7th day, and endoscopic stent placement was performed on mean 28.25 hours after the initial symptoms
appeared. Follow-up of patients with stents revealed that 37.5% (n: 3) had stent malposition. One patient (12.5%) required
repeated balloon dilation due to stent migration and anastomotic stricture. It was observed that patients had recurrent visits and
required additional endoscopic interventions after endoscopic stenting

Conclusion: Endoscopic stenting is a significant method in managing anastomotic leaks after gastrectomies performed for
gastric cancer, with low mortality and morbidity rates. Clinical problems such as stricture and stent migration, which can
occur after endoscopic stent placement for anastomotic leaks, can be overcome through repeated interventions performed with

patience and care by experienced centers.

Keywords: Anastomose leakage, endoscopic stent, stent migration

INTRODUCTION

Gastric cancer is the fifth most common cancer worldwide
and ranks fourth in cancer-related deaths.! The widespread
adoption of cancer screening programs, advancements in
surgical techniques and technology have contributed to a
decrease in morbidity and mortality associated with gastric
cancer.” The treatment of gastric cancer varies depending on
the extent, location, size, depth of the tumor and lymph node
status. Although endoscopic mucosal resection and endoscopic
submucosal dissection can be performed for early-stage
gastric tumors, the gold standard for the treatment of gastric
cancer is surgical resection based on oncological principles.’
Anastomotic leaks (AL) are one of the most important
causes of early postoperative mortality and morbidity. The
clinical condition of the patient plays a significant role in the
management of AL. In asymptomatic leaks or clinically stable
patients, a conservative approach is employed, which includes
cessation of oral intake, correction of fluid and electrolyte
imbalances, administration of antibiotic therapy and, if
necessary, percutaneous drainage. Clinically unstable, septic
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patients were previously treated with direct reoperation.
Advances in minimally invasive methods over the past 20
years have changed this treatment paradigm.* Endoscopic
stenting is one of the most important of these minimally
invasive methods.

In this study, our aim is to investigate the results of patients
who underwent surgery for gastric tumors and endoscopic
stent application for anastomotic leakage.

METHODS

The study was designed in accordance with the Declaration
of Helsinki and approved by the Ankara Etlik City Hospital
Scientific Researches Evaluation and Ethics Committee (Date:
10/07/2024, Decision No: 2024-661). Because the study was
designed retrospectively, no written informed consent form
was obtained from patients.

In the study, data from 62 patients who underwent surgery
for gastric tumors at the Surgical Oncology Clinic of Ankara
Etlik City Hospital between November 2022 and April 2024
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were retrospectively analyzed. Patients who underwent
gastrectomy for benign tumors, those who had palliative
stent placement due to tumor-related stenosis and those
with incomplete data were excluded from the study. The
epidemiological characteristics, comorbidities, alcohol
consumption, tobacco use, surgical histories, types of surgery,
tumor locations, tumor stages and hospital stay durations of
the patients were recorded.

Anastomotic leaks were suspected based on signs of acute
phase response, sepsis, desaturation, and the presence of
infected content from drains, and the presence of a leak was
confirmed by contrast-enhanced abdominal CT. The time
between the development of the leak and the surgery, the
clinical presentation that led to the suspicion of a leak, and
the timing of the endoscopy following the onset of the leak
symptoms were evaluated. After endoscopic stent placement,
the time to decrease in fistula output, the time to resume oral
intake, the time for biochemical parameters to normalize,
the time for drain removal, and the time to discharge were
recorded in days. The timing, number, and reasons for
readmissions after discharge, the total number of endoscopic
procedures, and the stent removal times were documented.
Stent migration was defined as the stent moving completely
distal to the anastomotic leak line, while stent malposition was
defined as the stent shifting to a position distal or proximal to
its initial placement but still within the anastomotic site.

Statistical Analysis

In this study, numerical data were expressed with mean or
median (range) while categorical data were expressed with
frequency (percentage).

RESULTS

A total of 62 patients who underwent surgery for gastric
cancer were evaluated in the study. Of these patients, 72.4%
(n: 45) were male and 24.4% (n: 17) were female. The average
age of patients ranged from 38 to 81 years (median: 63 years).
Of the patients who underwent surgery for gastric cancer,
37% (n: 23) had no comorbidities, while 63% (n: 39) had at
least one comorbid condition. The average body-mass index
of the patients ranged from 18 to 35. (median: 24). Among the
patients, 61.2% (n: 38) underwent open surgery, 16.12% (n:
10) had laparoscopic surgery, and 22.5% (n: 14) had robotic
surgery. Subtotal gastrectomy was performed in 53% of the
patients (n: 33), while total gastrectomy was performed in
47% (n: 29). Additionally, 16% of the patients (n: 10) required
resection of additional organs for various reasons. The mean
discharge day for the patients was the 12.2" day (Table 1).

Table 1. Patient characteristics

Age, years, mean+SD

Gender, n (%)

Male 45 (72.4%)

Female 17 (24.4%)
BMI, kg/m?, mean+SD 24+4
Type of surgery, n (%)

Open 38 (61.2%)

Laparoscopic 10 (16.12%)

Robotic 14 (22.5%)

Operation, n (%)
29 (47%)
Subtotal gastrectomy 33 (53%)

SD: Standard deviation, BMI: Body-mass index

Total gastrectomy

Anastomotic leaks developed in 8 patients (12.9%) and all
of them had stents placed. Among the patients who received
stents, 7 patients (87.5%) were male and one patient (12.5%)
was female. The mean age of these patients was 58.6. All
patients had at least one comorbid condition. The mean body-
mass index of the patients with anastomotic leaks was 25.37.
Total gastrectomy was performed in 6 (75%) of the patients,
while subtotal gastrectomy was performed in 2 patients (25%).
Of these patients, 5 (62.5%) underwent open surgery, one
(12.5%) had laparoscopic surgery, and 2 (25%) had robotic
surgery. The mean discharge day for these patients was the
20.2" day. The clinical staging, tumor locations, and the types
of surgeries performed on these patients are shown in Table 2.

The first symptoms of anastomotic leaks developed on
mean on the 3.7" day, and endoscopic stent placement was
performed on mean 28.25 hours after the initial symptoms
appeared. During the first 3 days after stent placement,
all patients experienced retrosternal fullness and burning
sensations. On mean, fistula output decreased on the 5.2™ day
after stent placement, and biochemical parameters improved
by the 7.4"™ day. Patients resumed oral intake on mean by the
4.2 day after stent placement. One patient passed away due
to respiratory failure during intensive care follow-up. The
remaining patients were discharged on mean on the 11.75%
day. One of the discharged patients later passed away in the
intensive care unit due to aspiration pneumonia related to
a tracheoesophageal fistula. The clinical characteristics of
patients with leaks and their clinical course after endoscopic
stenting are summarized in Table 3.

Table 2. Clinical and epidemiological characteristics of patients who had stents placed due to anastomotic leaks

Age Gender BMI Comorbidity cTNM Tumor localization ~ Type of surgery Operation
1 78 Male 34 COPD, DM, HT T2NOMO Cardia Open Total gastrectomy*
2 38 Male 26 None T3N1IMO Corpus Open Total gastrectomy
3 74 Male 28 COPD, HT T2NOMO Cardia Open Total gastrectomy
4 67 Male 24 Asthma T2NOMO Cardia Open Subtotal gastrectomy
5 42 Male 21 None T3NIMO Antrum Laparoscopic Total gastrectomy
6 69 Male 20 HT TINOMO Cardia Open Subtotal gastrectomy
7 52 Female 27 HT, DM, hypothyroidism, asthma ~ T3N1MO Corpus Robotic Total gastrectomy
8 49 Male 23 None TINOMO Cardia Robotic Total gastrectomy

*Additional organ resection, including splenectomy and cholecystectomy, HT: Hypertension, DM: Diabetus mellitus, COPD: Chronic obstructive lung disease
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Table 2. Symptoms of complications after anastomotic leakage and the course following endoscopic stenting

Day of After the development of
complications complication symptoms After endoscopic stenting
symdlzltoms Endoscopic stenting  The decreasein Improvementin Dayoforal Dayofdrain Discharge
(day) Clinical symptoms time (hour) flow rate (day) biochemistry (day) intake (day) removal (day) (day)

1 1 Abdominal pain 16 Exitus

5 6 Desaturation, abdominal pain, 24 5 5 7 11 13
wounds drainage, pleural effusion

3 6 Fever, wounds drainage 72 6 9 2 10 15

4 ) Tachycardia, S{;S:itg;ation’ pleural 36 3 12 4 18 20

Fever, tachycardia, hypotension,

5 4 desaturation, abdominal pain, 2 10 14 5 15 16
wounds drainage, pleural effusion

6 2 Desaturatlion, wounds drainage, 16 3 7 5 8 10

pleural effusion
7 3 Desaturation, pleural effusion 24 2 4 3 6 7
8 6 Desaturation, pleural effusion 36 3 4 7 10 13

Patients who had stents placed due to anastomotic leaks were
scheduled for follow-up 15 days after discharge. Two of the
patients with stents presented again before the follow-up date
with complaints of inability to eat and a feeling of obstruction.
One of the early-presenting patients underwent a through-the-
scope clip (TTSC) procedure due to stent malposition. Follow-
up of patients with stents revealed that 37.5% (n: 3) had stent
malposition. One patient (12.5%) required repeated balloon
dilation due to stent migration and anastomotic stricture. It
was observed that patients had recurrent visits and required
additional endoscopic interventions after endoscopic stenting
(Table 4).

DISCUSSION

The treatment of gastric cancer varies depending on the stage
at diagnosis, but minimal invasive treatment approaches have
gained importance in patients planned for surgery in recent
times. Thanks to screening programs and advanced imaging
techniques, the rate of diagnosis at an early stage, when the
cancer is limited to the mucosa, has reached 70%.° For disease
limited to the mucosa and submucosa, endoscopic mucosal
resection (EMR) and endoscopic submucosal dissection
(ESD) are performed, and these patients were excluded from
this study.

Open gastrectomy and D2 dissection have long been the
cornerstone approaches for the treatment of gastric cancer.

Advances in laparoscopic techniques, the advantages of
minimal invasive surgery, and studies supporting that
oncological outcomes are similar to those of open surgery
have highlighted laparoscopic surgery as a prominent method
in gastric cancer treatment.® However, laparoscopic surgery
has drawbacks such as limited range of motion, the reflection
of the surgeon’s hand tremors, and 2D imaging. These
disadvantages have been overcome in the robotic systems that
have gained popularity over the last 20 years, making robotic
surgery the trending method in gastric cancer treatment due
to its 3D imaging and extensive range of motion.” In our study,
in line with the current literature on the trend of robotic and
laparoscopic surgery, 38.8% of patients were operated using
minimal invasive surgical methods such as laparoscopic or
robotic surgery.

Early postoperative complications following gastrectomy
include anastomotic leakage, duodenal stump leakage,
bleeding, surgical site infection and delayed gastric emptying.
Anastomotic leakage occurs in approximately 9.8% of total
gastrectomies.® This rate constitutes about 1.7-7.5% of all post-
gastrectomy complications. When examining our data, the
rate of anastomotic leakage is notably high at 12.9% compared
to current figures. The initial symptoms of anastomoticleakage
include fever, general condition deterioration and elevated
acute phasereactants. Inour patients withanastomoticleakage,
these symptoms typically appeared on the mean 3.7 day. In a
study by Cananzi et al.,” anastomotic leakage was detected on

Table 3. Re-admissions and follow-ups of patients with anastomotic leakage after discharge

Time of first re-admission after

discharge (day) Reason for re-admission
1  Exitus
2 6 Feeding intolarence, vomiting
3 3 Feeding intolarence, stent
malposition
4 25 Stent malposition
5 70 Stent migration, anastomosis
stricture
6 58 Stent malposition
7 15 Routine follow-up
8 15 Routine follow-up

*Through the scope clip, **Tracheoesophageal fistula, TTSC: Through-the-scope clip

Number of admission Number of endoscopies

After endoscopic stenting

Stent removal time (day)

1 3 21

7 9 TTSC procedure*
7 6 Exitus (tof**)

3 10 150

3 4 TTSC procedure*
1 1 30

1 1 21
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average between days 7 and 10. Careful monitoring of patients
and experience with anastomotic leakage have facilitated
early detection. The literature identifies several risk factors
contributing to anastomotic leakage. In a retrospective cohort
study using Japanese national data; age, gender, presence of
acid, hypertension, previous coronary intervention, steroid
use and splenectomy were identified as risk factors for AL."

Anastomotic leaks are among the most significant causes of
postoperative mortality and morbidity. Anastomotic leaks
account for one-third of the mortality following gastrectomy.’
In our study, two patients experienced mortality. In addition to
mortality, anastomotic leaks are a major source of morbidity.
They increase hospital stay duration and lead to higher costs."
In our study, the length of hospital stay for patients with
anastomotic leaks was found to be higher compared to all
patients, consistent with the literature.

Management of anastomotic leaks varies depending on the
patient’s clinical condition. For asymptomatic or patients
with subtle symptoms, conservative approaches such as
cessation of enteral feeding, antibiotic therapy, and correction
of electrolyte imbalances can be beneficial. For patients
with higher mortality, especially those with hemodynamic
instability or septic conditions, surgical reoperation is a
preferred option.'” Endoscopic treatment methods are used
for patients who fall between the clinically defined groups.”

Endoscopic interventions have become the main treatment
method for the management of anastomotic leaks over the
years due to their low mortality and morbidity rates and
effective outcomes." Techniques such as stent placement, clip
placement, internal drainage catheter placement, vacuum
system application, and suturing can successfully manage
anastomotic leaks through endoscopy. Among these methods,
the most common and frequently used one, similar to our
clinic, is endoscopic stenting.

In patients with anastomotic leaks (AL), the timing of
endoscopic stenting is one of the most critical determinants
of mortality and morbidity.* In a review by Kim et al,”
endoscopy was performed between the 7" and 10" days on
average following suspicion of anastomotic leakage. In our
study, endoscopic stenting was performed on mean 28.25
hours after suspicion of AL. The presence of an endoscopy unit
affiliated with our clinic and the availability of experienced
endoscopists in our clinic have provided the opportunity for
early endoscopic diagnosis and intervention for AL.

Endoscopic stents not only cover the leakage area to prevent the
escape ofluminal contents butalso stimulate mucosalhealing.”®
By enabling early oral intake, they reduce the risk of stricture
formation. However, one of the most common complications
following endoscopic stenting is the development of strictures.
In our study, one patient required repeated endoscopic
interventions and balloon dilation procedures due to stricture
development. Iatrogenic esophageal perforation is the most
mortal complication that can occur after the procedure.
Depending on the patient’s clinical condition, conservative
follow-up, drainage, re-stenting, or sometimes surgery may
be required. No esophageal perforation occurred in our
patients. Another complication with high mortality and
morbidity is the development of esophagobronchial fistula,
which requires tracheal stenting; however, this complication
did not occur in any of the evaluated patients. Stent fracture
is a rare complication, and passage can be maintained by
placing a stent within the stent. Food bolus formation, which
requires repeated endoscopic interventions, is another stent

complication. No food bolus formation was observed in the
patients in this study. Tumor ingrowth into the stent is usually
seen after palliative stenting for malignant obstructions, and
passage can be maintained by placing a stent within the stent.
Patients who had stents placed for palliative purposes were
excluded from the study. Retrosternal burning and a feeling
of fullness are among the most common complications after
stent placement.'® These symptoms of varying intensity were
observed in the first three days in patients who had stents
placed. Stent migration and malposition are significant
clinical issues observed after these procedures. In our study,
stent migration was observed in one (12.5%) of our patients
and stent malposition in 3 patients (37.5%), consistent with the
literature. The stent migration rate in this region is around 20%
according to the literature.”” Various stent fixation methods
have been tried to prevent stent migration and malposition.
OTSC (over the scope clip) and TTSC (through the scope clip)
endoclips, as well as endoscopic sutures, are methods used to
prevent stent migration. Two patients had TTSC clips applied
due to stent malposition, and subsequent evaluations showed
that the stents remained in place.

CONCLUSION

In our patients, a decrease in fistula output was achieved
on average by the 5.2 day after stenting, biochemical
parameters improved by the 7.4™ day, and oral feeding was
initiated by the 4.2 day. Clinical problems such as stricture
and stent migration, which can occur after endoscopic stent
placement for anastomotic leaks, can be overcome through
repeated interventions performed with patience and care by
experienced centers.
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ABSTRACT

Aims: In pain clinics, facet joint injections are routinely performed for therapeutic purposes in patients with facet joint-related
low back pain. In this study, we aimed to compare smokers and non-smokers in terms of the frequency of benefit from facet

joint injection.

Methods: Patients older than 18 years of age who underwent facet joint injection in the pain management operating room
between January 1, 2019, and December 31, 2019 were included in the study. After scanning patient files for demographic data
and pain scores, the patients were contacted to record their pre-procedure and post-procedure 6-month Numerical Rating Scale

(NRS) scores and smoking history.

Results: A total of 234 patients with a median age of 60.6 (min: 20, max: 90) were included. Facet joint injections demonstrated
a significant decrease in pain scores. There was no relationship between smoking status and pre-procedural pain (p=0.976) or

post-procedure NRS scores (p=0.649).

Conclusion: Our results showed that smoking status was unassociated with pre- and post-procedural pain scores.

Keywords: Facet joint, lumbarsacral spondylosis, low back pain, tobacco smoking, intraarticular injection

INTRODUCTION

The incidence and prevalence of low back pain has increased
by 50% in the last 20 years, particularly in aging populations.
Current projections suggest that a further 40% increase
is likely until the year 2050, in parallel with the increase in
elderly population."? Only 15% of low back pain cases are
associated with specific causes such as trauma, infection,
rheumatoid arthritis, tumor, and vasculopathy; whereas 75%
of cases with low back pain cannot be attributed to organic
causes." Risk factors for chronic low back pain include
psychosocial factors (depression, anxiety, job dissatisfaction,
lifestyle), health conditions (obesity, abdominal fat), harmful
habits (heavy lifting, smoking and alcohol use) and genetic
and environmental factors (diet, vitamin D deficiency).””
Low back pain originating from the facet joint is treated with
conservative and interventional techniques," including facet
joint injections which are used for the diagnosis and treatment
of chronic low back pain caused by lumbar facet syndrome.'"'?

Zvolensky et al.” analyzed data from a national survey
of 9,282 adults with chronic back pain, low back pain, or
medically unexplained chronic pain anywhere in the body.
They reported that chronic pain, particularly back or low back
pain, was systematically associated with nicotine dependence,
even after adjusting for pain-related anxiety and mood
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disorders. As one of the potential mechanisms of chronic
pain in smokers, it has been suggested that desensitization
and upregulation of nicotinic acetylcholine receptors (nAchR)
alter the neuroplasticity of pain pathways and neuroendocrine
changes related to pain have been shown.""” Smoking may
also trigger pain by increasing sympathetic outflow and
carboxyhemoglobin levels and impairing oxygen delivery to
tissues.'®" Apart from nicotine, cigarette has more than 3000
components that may also be associated with pain formation.
Chronic carbon monoxide exposure increases heme-
oxygenase levels’>* which leads to activation of neuropathic
pain-related cellular processes such as inflammation,
oxidative stress and apoptosis.”>* In addition to changes in
pain perception, smoking causes structural changes in other
systems and predisposes patients to painful conditions,
including osteoporosis,” lumbar disc herniation and impaired
bone healing.'>*%¢

Although the relationship between chronic pain and
smoking is known, there are limited studies investigating the
effect of smoking on the treatment process in patients who
have undergone algological intervention. The few studies
investigating chronic pain and recurrence of chronic pain after
facet joint injection in smokers and non-smokers have reported
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smoking as an independent risk factor for pain recurrence
after smoking.””*® However, data are limited on comparing
post-intervention pain levels and differences in pain relief
in these groups. In addition, in these studies examining the
effect of smoking on recovery after facet joint injection, the
patient population was insufficient and other parameters were
primarily examined. Therefore, this study was planned with a
larger patient group to examine the relationship between pain
palliation after facet joint injection and smoking.

METHODS

For our study, approval was obtained from the Hacettepe
University Non-interventional Clinical Researches Ethics
Committee (Date: 20.04.2021, Decision No: 2021/09-49). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki. Patients
older than 18 years of age who underwent facet joint injection
for the treatment of chronic low back pain between January
1, 2019 and December 31, 2019 at the Algology Department
of Hacettepe University were included consecutively. In
our clinic, patients who would routinely undergo facet joint
injection were determined by the algologist as follows: physical
examination findings such as decreasing pain with flexion,
increasing pain with extension-rotation-side flexion, pain
starting from the waist area and not going below the knee,
increasing pain in the facet joints with palpation and presence
of facet joint changes in MRI findings. Apart from facet
syndrome, other diseases that could cause low back pain, such
as sacroiliac joint diseases, intradiscal pathologies, coupeman
nodules and paraspinal myofascial pain were excluded by
physical examination and lumbar MRI. Cancer patients,
those with serious comorbid diseases, those with bleeding
disorders, those with infections, those with additional painful
conditions such as ankylosing spondylitis, fibromyalgia, and
those with neuromuscular diseases were excluded from the
study as well.

In our clinic, facet median branch blockages are performed
under sedation and with the patient in the prone position, by
entering the facet median branch transition points (according
to the scotty-dog sign) with a 22-Gauge Quince needle
under fluoroscopic guidance, and by local anesthesia (0.5%
bupivacaine) and corticosteroid (dexamethasone) injection.

Six months after the procedure, patients were contacted by
phone. Informed consent was obtained by voice recording
of phone calls. Patients were called and were explained that
the call was being recorded. The purpose of the study and all
contents of the consent form were read to the patients, and
they were informed that they were free to choose to refuse
or accept participation, and if they accepted, that the voice
recording would be kept as proof of informed consent for
study participation. Participation in the study was entirely
voluntary. Patients who refused to provide verbal consent,
whose files were lost, who did not attend control examination,
those who died or could not be reached were excluded from
the study.

After obtaining proof of informed consent from patients
approving participation, demographic data and baseline pain
scores were recorded. Pain was measured with the Numerical
Rating Scale (NRS) as follows: patients were asked to evaluate
their pain levels before and after the procedure in 5 categories,
from 0 to 10, with 0-2 (category 1) meaning no pain or

(sometimes) very mild pain, 3-4 (category 2) meaning mild
pain, 5-6 (category 3) meaning moderate pain, 7-8 (category
4) meaning very severe pain, and 9-10 (category 5) meaning
very severe and sometimes unbearable pain. All patients were
contacted at 6-month follow-up and their post-procedure
NRS scores and smoking histories were collected. Those
who smoked less than half a pack of cigarettes per day were
excluded from the study.

Statistical Analysis

Statistical evaluation was done using the statistical package
for social sciences (SPSS v. 20.0) software for the Windows
(IBM SPSS Inc., Chicago, IL, USA). The analysis of categorical
dependent variables according to NRS scores before and after
the procedure was performed with the marginal homogeneity
test, and the effectiveness of the procedure was evaluated. The
relationship between pre-procedural pain score and smoking
status was analyzed using the Fisher-Freeman-Halton test.
The relationship between post-procedural pain scores and
smokinghistorywasanalyzed with the Pearson chi-square test.
Normality assumption of numerical variables was evaluated
with the Shapiro-Wilk test. Chi-square, Kruskal-Wallis and
ANOVA tests were used to evaluate the relationship between
age, sex and pain scores. p values of <0.05 were considered to
demonstrate statistical significance.

RESULTS

A total of 234 patients were included in the analyses. When
we look at the age distribution of the patients, the youngest
patient who had the procedure was 20 years old, the oldest
was 90 years old, and the median age group was 60.6. Age
was found to be unassociated with pre-procedural pain scores
(p=0.605) and post-procedural pain scores (p=0.709) (Figure 1).
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Figure 1. Age distribution histogram

Overall, 184 of the 234 (78.63%) patients were females and
50 (21.37%) were males. There was a significant relationship
between smoking status and sex. The value of the Yates
corrected chi-square test was 18,161 (p=0.00). 113 women with
a pre-procedural NRS categorical value of 5 constituted 61.4%
of the total female patients. 29 patients with a pre-procedural
NRS categorical value of 5 constituted 58% of the total male
patients (Figure 2).

Comparison of pre-injection and post-injection scores
demonstrated a significant reduction in pain category with
facet injection (p<0.01) (Table 1).

Smoking history was not found to be associated with pre-
procedural pain levels (p=0.976) (Table 2).
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e Sex When we compared the rates of benefit from facet joint
& e injection, there was no relationship between smoking history
and NRS scores at the sixth month after the procedure

(p=0.649). (Table 3).

Percent

DISCUSSION

When evaluated in general, it was observed that the patients
included in this study benefited significantly from facet
joint injection performed for facet joint-related chronic low
Figure 2. Percentages of male and female smoking back pain, as demonstrated by the significant decreases in

Table 1. Pre- and post-procedural NRS scores of categorical variables

Post-procedure NRS score categorical variables

non-smoker

smoker
Smoking_history

Category1  Category2  Category3 Category4 Category5 Total number of patients

Category 1 0 0 0 1 1 2
Category 2 0 1 0 0 0 1
Pepelil MO cuegoys 2 ; ; 1 : )
Category 4 34 22 4 18 2 80
Category 5 57 46 17 9 13 142
Total number of patients 93 72 24 29 16 234

NRS: Numerical Rating Scale

Table 2. Pre-procedure NRS scores of categorical variables in smokers and non-smokers

Smoking history
Smoker Non-smoker Total p-value
Count 1 1 2
Category 1
% of total 0.4% 0.4% 0.9%
Count 0 1 1
Category 2
% of total 0.0% 0.4% 0.4%
Count 4 5 9
Pre-procedur NRS Category 3
% of total 1.7% 2.1% 3.8%
p=0.976
Count 34 46 80
Category 4
% of Total 14,5% 19,7% 34,2%
Count 65 77 142
Category 5
% of total 27.8% 32.9% 60.7%
Count 104 130 234
Total
% of total 44.4% 55.6% 100.0%

NRS: Numerical Rating Scale

Table 3. Post-procedure NRS scores of categorical variables in smokers and non-smokers

Smoking history
Smoker Non-smoker Total p-value
Count 45 48 93
Category 1
% of total 19.2% 20.5% 39.7%
Count 37 B 72
Category 2
% of total 15.8% 15.0% 30.8%
Count 10 14 24
Post-procedur NRS Category 3
% of total 4.3% 6.0% 10.3%
p=0.649
Count 7 22 29
Category 4
% of total 3.0% 9.4% 12.4%
Count 5 11 16
Category 5
% of total 2.1% 4.7% 6.8%
Count 104 130 234
Total
% of total 44.4% 55.6% 100.0%

NRS: Numerical Rating Scale
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categorically-evaluated NRS scores. In our study, it was
concluded that smoking was unassociated with pre-procedural
pain levels. When we compared smoking history and its effect
on post-procedure pain, there was again no relationship.

In the United States of America, many centers encourage
patients to quit smoking before invasive treatment for facet
joint-related chronic low back pain.*

In the study of Manchikanti et al.’*® which investigated
the effects of smoking, sex, and occupational injuries on
chronic low back pain originating from the facet joints, it
was concluded that smoking and sex were not significantly
associated with low back pain originating from the facet
joint, whereas occupational injuries had a significant effect.
Similarly, in our study, no relation was found between smoking
and sex and low back pain originating from facet joint. In the
study by Kwon et al.” including 772 patients in which factors
associated with low back pain were evaluated, a significant
relationship was observed between the education level of
patients and low back pain, but no significant relationship
was found between smoking, stress level, age, and BMI. In
our study, no significant correlation was found between age
or smoking and low back pain levels, neither before nor after
the procedure.

According to the results of a systematic literature review of 47
epidemiological studies and 41 journal articles investigating
the relationship between smoking and low back pain,
smoking was identified as a weak risk indicator, but not a
cause of low back pain."* The limited effect (or lack thereof)
of smoking on low back pain was also shown in a study by
Altinel et al.,”* in which the frequency of low back pain in
adults and the factors affecting it were investigated. The
study included 2035 individuals, and found that depression
(p=0.016) and BMI (p=0.000) increased the risk of low back
pain; whereas, smoking, hypertension and diabetes history
were unassociated with low back pain. The results of our study
are also similar with previous studies.

In Khurana’s* study investigating the side effects of smoking
in spine and spinal surgery, while smoking causes local
hypoxia, inflammation, proteolysis and cell loss, it accelerates
spondylosis by impairing spinal tissue vascular supply
through atherosclerosis and thrombosis, thus disc, cartilage,
synovium, bone and bone tissue loss. It was concluded that
it can compromise blood vessels, leading to early surgery,
delayed wound healing, increased surgical site infection, failed
fusion, more reoperations, and chronic spinal pain.* There
is ample evidence to support surgeons’ refusal to operate on
chronic smokers.* In our study, we compared before and after
the 6™ month facet joint intra-articular facet joint injection
NRS scores. It is considered that longer-term prospective
studies are needed to investigate the benefit rates of smoking
in the 1** and 2" years after the procedure.

Limitations

There is a positive relationship between depression and chronic
pain, just as there is a positive relationship between smoking
and depression. It has also been observed that smokers smoke
more when they are depressed. Although smoking and
facet joint pain were examined in our study, the depression
levels of the patients could not be examined. In addition, no
measure of how much the patients smoked (pack-years) or
nicotine dependence (Fagerstrom nicotine dependence test)

was used in our study. Another limitation of our study was
that the patients’ analgesic consumption before and after the
procedure was not recorded.

CONCLUSION

According to the results of our study, facet joint injections
significantly reduce low back pain among patients,
demonstrating its efficacy in patients with indications.
Although some prior studies suggested possible relationships
between recurrence of pain after injection and smoking in
patients with facet joint-related low back pain, our results
show that age and smoking are unassociated with the degree
and frequency of benefit from injections with 6 months of
follow-up. Further studies are needed to assess this possible
relationship, especially with regard to recurrence.
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ABSTRACT

Aims: The aim of this study was to evaluate the impact of acute kidney injury (AKI) in the first 48 hours on clinical outcomes
and mortality in COVID-19 patients admitted from the emergency department (ED) to the intensive care unit (ICU).
Methods: This retrospective observational cohort study, conducted at Pamukkale University Faculty of Medicine, analyzed 243
COVID-19 patients admitted to the ICU between March 2020 and 2023. Patients were divided into two groups according to
the development of AKI based on serum creatinine (Scr) values assessed within the first 48 hours after ICU admission: group
1 (AKI-) without AKI (n=186) and group 2 (AKI+) with AKI (n=57). The two groups were compared in terms of clinical
outcomes and mortality rates.

Results: AKI+ patients were generally older and had higher mortality rates. AKI- patients were more likely to be discharged.
AKI+ patients stayed in the ICU longer and required more treatment, including hemodynamic support, respiratory support,
and renal replacement therapy (RRT). Scr levels were significantly different between groups at 24 and 48 hours. AKI+ patients
had higher blood urea nitrogen (BUN), albumin, and BUN/albumin ratio (BAR) levels, indicating renal dysfunction and
metabolic imbalances. In addition, procalcitonin levels were also significantly higher in AKI+ patients, suggesting an increased
inflammatory or septic response. Other elevated markers included C-reactive protein (CRP), N-terminal pro-B-type natriuretic
peptide (pro-BNP), D-dimer, and troponin T, indicating worsening cardiac and inflammatory conditions. Finally, AKI+ patients
had lower APACHE II scores.

Conclusion: In COVID-19 patients admitted from the ED to the ICU, developing AKI+ within the first 48 hours was associated
with an increased risk of mortality and worse clinical outcomes. In contrast, AKI- patients showed more favorable clinical
outcomes, including a higher chance of survival and less need for intensive interventions.

Keywords: COVID-19, acute kidney injury, intensive care unit, emergency department, mortality

INTRODUCTION

Over the last few years, COVID-19 has become a major health
threat worldwide, affecting millions of people and putting
many lives at risk. The virus that causes this disease is severe
acute respiratory syndrome Coronavirus 2 (SARS-CoV-2).
Previous outbreaks caused by coronaviruses, such as SARS-
CoV and MERS-CoV, resulted in global deaths primarily due
to respiratory failure. The lack of a specific antiviral drug
to control SARS-CoV has led to organ failures, particularly
respiratory failure, severely limiting treatment options.
Patients were treated primarily with general organ support
therapies. Therefore, it is critical to identify patient groups at
risk for organ failure in COVID-19 cases."?

Corresponding Author: Turan Evran, tevran@pau.edu.tr
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Meta-analyses on COVID-19 have found that many factors
related to the patient’s age, habits, prior diseases, and
clinical and laboratory data on admission to intensive care
are associated with mortality. Pre-existing renal diseases
have also been shown to significantly increase mortality.’
COVID-19 patients may develop acute kidney injury (AKI)
either directly or indirectly, affecting the disease’s course
and leading to varying clinical outcomes for each patient.*
In COVID-19 patients with AKI, it has been demonstrated
that kidney injury often develops within the first two days
of hospitalization, with approximately 10% requiring renal
replacement therapy (RRT).” Another study examining
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African American COVID-19 patients explained that the
rate of those who developed AKI early in hospitalization was
approximately 2.8 times higher than in those who developed
AKT later. Furthermore, about 90% of these patients required
invasive positive pressure ventilation (IPPV) support
treatment.® A large-scale study on patients of Chinese origin
admitted with SARS-CoV found that approximately 9% of
these patients developed AKI and that early recognition of
AKI could prevent negative clinical outcomes.”

Despite updated health policies, COVID-19-associated AKI
and its clinical consequences remain of intense interest to both
the public and scientific communities. While extensive studies
have been conducted in countries like the USA, Italy, and
China, studies investigating the relationship among COVID-
19-associated AKI and mortality rates in Turkiye are limited.
The importance of local studies is further emphasized by the
fact that different clinical outcomes can occur depending on
regional and ethnic factors. Since 2020, mortality studies
on COVID-19 have increased, and AKI has been shown to
triple the mortality rate in these patients.*’ However, studies
examining the clinical outcomes and mortality effects of AKI
developing within the first 48 hours in COVID-19 patients
admitted from the emergency department (ED) to the
intensive care unit (ICU) are scarce.

The goal of this study was to examine the effect of AKI
developing within the first 48 hours on mortality in patients
hospitalized to ICUs with a diagnosis of COVID-19 from
the ED and with normal Scr values at baseline. The main
hypothesis of the study is that the development of AKI
within the first 48 hours significantly increases mortality in
COVID-19 patients hospitalized from the ED to the ICU.

METHODS

This study was designed as a retrospective and single-center
observational cohort study. It concentrated on patients
admitted to the ICU with a confirmed diagnosis of COVID-19
via polymerase chain reaction (PCR) testing. The data were
collected from patients treated at Pamukkale University
Faculty of Medicine between March 2020 and March 2023.
Ethical approval for the study was granted by the Pamukkale
University Non-interventional Clinical Researches Ethics
Committee (Date: 05.07.2024, Decision No: E.548310). The
study followed ethical guidelines in line with the Declaration
of Helsinki.

Subjects older than 18 years of age who were hospitalized
from the ED to ICU with a diagnosis of COVID-19 and had
normal Scr values at baseline were incorporated in the study.

Patients with chronic renal failure, history of receiving RRT,
vasopressor and inotropic supportive therapy, pregnant
women, patients with incomplete laboratory data, and patients
younger than 18 years were excluded.

Demographic information, clinical characteristics (gender,
age, comorbidities, need for respiratory supportive therapy,
corticosteroid treatment status, Acute Physiology and Chronic
Health Evaluation IT (APACHE II) scores) were documented
for both groups. Scr, blood urea nitrogen (BUN), albumin,
BUN/albumin ratio (BAR), hemoglobin (Hgb), platelets
(PIt), white blood cells (WBC), neutrophils, lymphocytes,
neutrophil-to-lymphocyte ratio (NLR), C-reactive protein
(CRP), procalcitonin, D-dimer, troponin T, pro-BNP, and
ferritin values were recorded as laboratory parameters.

Patients were followed up throughout their ICU stay and
evaluated with respect to the occurrence of AKI.

Patients with an increase in Scr level of 0.3 mg/dl or more
in the first 48 hours after ICU admission were considered
to have AKL'" All patients” length of stay in ICU, duration
of noninvasive positive pressure ventilation (NPPV), IPPV
treatment, whether they received RRT or not, and clinical
outcomes such as discharge and mortality were recorded. The
primary endpoint was defined as the patients who progressed
to AKI in the first 48 hours of ICU hospitalization. Secondary
endpoints were defined as ICU mortality and discharge rates
(%), number of patients requiring vasopressors/inotropic
agents and RRT, NIPPV, NIPPV and length of stay in the ICU.

Statistical Analysis

Data were analyzed using SPSS 25.0 software (IBM SPSS
Statistics 25, IBM Corp., Armonk, NY). Continuous variables
were presented as mean+standard deviation, and categorical
variables were presented as number and percentage. Mann-
Whitney U test was used to compare differences between
groups for continuous variables. Spearman chi-square test
was used for comparisons between categorical variables and
groups. In all analyses, p<0.05 was considered statistically
significant.

RESULTS

Records pertaining to 340 patients who were diagnosed with
COVID-19, received an indication for intensive care in the
ED, and were admitted to the ICU were analyzed. Ninety-
seven patients with a history of kidney transplantation (n=6),
chronic kidney disease (n=19), or abnormal Scr levels (n=59)
at the time of initial ICU admission were left out of the study
based on exclusion criteria. The study encompassed 243
patients who matched the inclusion criteria. Patients were
divided into two groups according to Scr levels in the first 48
hours after ICU entry and were evaluated for the development
of AKI: AKI- (n=186) and AKI+ (n=57) (Figure).

COVID-19 patients admitted to
ICU from the Emergency
Department
n=340 patients

Renal

transplantation:

n=6

Chronic kidney /
disease n=19

Abnormal (cr)

n=59

Patients eligible for study
n =243 patients

! l

Group 1: AKI (-) Group 2: AKI (+)
(n=186) (n=57).

Figure 1. Flow chart
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In this study, the descriptive information of AKI- and AKI+
groupswereanalyzed (Table 1). In terms of gender distribution,
the female rate was 32.8% and the male rate was 67.2% in the
AKI- group, while the female rate was 33.3% and the male rate
was 66.7% in the AKI+ group. Gender distribution was similar
between the AKI- and AKI+ groups. The median age of AKI-
patients was 66.5 years (IQR: 56-75), while the median age of
AKI+ patients was 70 years (IQR: 64-79). The median age was
significantly higher in the AKI+ group.

Table 1. Descriptive information

Variable AKI- (n=186) AKI+ (n=57) p-value
Female 61 (32.8%) 19 (33.3%)
Gender n (%) 0.530
Male 125 (67.2%) 38 (66.7%)
Age (years), median (IQR) 66.5 (56-75) 70 (64-79) 0.008
HT (%) 61 (32.8%) 17 (29.8%) 0.402
DM (%) 47 (25.3%) 16 (28.1%) 0.396
Asthma (%) 11 (5.9%) 3(5.3%) 0.576
COPD (%) 26 (14.0%) 8(14.0%) 0.571
CHF (%) 30 (16.1%) 10 (17.5%) 0.471
CAD (%) 20 (10.8%) 9 (15.8%) 0.211
Other comorbidities (%) 136 (73.1%) 47 (82.5%) 0.103
Corticosteroid treatment (%) 184 (98.9%) 57 (100%) 0.585
Apache II score, median (IQR) 12 (9-16.25) 15 (12-22) 0.001

HT: Hypertension, DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease,

APACHE II: Acute physiology and chronic health evaluation II, CAD: Coronary artery disease,
CHE: Chronic heart failure, AKI-: Group 1, AKI+: Group 2

The most common comorbidity was hypertension (HT), with
a rate of 29.8% in the AKI+ group compared to 32.8% in the
AKI- group. Diabetes mellitus (DM) was present in 25.3%
of the AKI- group and 28.1% of the AKI+ group. Asthma
rates were 5.9% in AKI- patients and 5.3% in AKI+ patients
(p=0.576). COPD rates were similar in both groups, at 14.0%.
The rate of chronic heart failure was 16.1% in AKI- patients
and 17.5% in AKI+ patients. The rates for coronary artery
disease were 10.8% in AKI- patients and 15.8% in AKI+
patients. Other comorbidities were reported as 73.1% in AKI-
patients and 82.5% in AKI+ patients.

Corticosteroid treatment was widely used in both groups,
with a rate of 98.9% in the AKI- group and 100% in the AKI+
group. The APACHE II score was median 12 (IQR: 9-16.25) in
AKI- patients and 15 (IQR: 12-22) in AKI+ patients.

Hypertension (HT), diabetes mellitus (DM), chronic
obstructive pulmonary disease (COPD), acute physiology and
chronic health evaluation II (APACHE II), coronary artery
disease (CAD), chronic heart failure (CHF), group 1 (AKI-),
group 2 (AKI+).

Clinical outcomes of AKI- and AKI+ patients were compared
(Table 2). Mortality rate was 33.3% in AKI- patients and 71.9%
in AKI+ patients. Discharge rate was found to be 66.7% in
AKI- patients and 28.1% in AKI+ patients. ICU length of stay
was longer in AKI- patients with a median of 3 days (IQR: 1-10)
and in AKI+ patients with a median of 7 days (IQR: 3-12).

The need for vasopressors and inotropes was 48.9% in AKI-
patients and 64.9% in AKI+ patients (p=0.024). The need for
RRT was 0% in AKI- patients and 35.1% in AKI+ patients.
The duration of NPPV was median 1 day (IQR: 0-4) in AKI-
patients and median 5 days (IQR: 2-10) in AKI+ patients.

Finally, the duration of IPPV was median 0 days (IQR: 0-2)
longer in AKI- patients and median 1 day (IQR: 0-3) longer in
AKI+ patients.

Table 2. Comparison of clinical outcomes

Variable AKI- (n=186) AKI+ (n=57) p-value

Mortality rate (%) 33.3% 71.9% <0.001
Discharge rate (%) 66.7% 28.1% <0.001
Vasopressor/inotrop requirement (%) 48.9% 64.9% 0.024
RRT requirement (%) 0% 35.1% <0.001
ICU length of stay [days, median (IQR)] 3 (1-10) 7 (3-12) 0.001
NPPV duration [days, median (IQR)] 1(0-4) 5(2-10) <0.001
IPPV duration [days, median (IQR)] 0(0-2) 1(0-3) 0.002

RRT: Renal replacement therapy, ICU: Intensive care unit, NPPV: Noninvasive positive pressure

ventilation, IPPV: Invasive positive pressure ventilation, AKI-: Group 1, AKI+: Group 2

Renal replacement therapy (RRT), intensive care unit (ICU),
noninvasive positive pressure ventilation (NPPV), invasive
positive pressure ventilation (IPPV), group 1 (AKI-), group 2
(AKI+).

In this study, laboratory parameters of AKI- and AKI+ patients
were analyzed (Table 3). The baseline Scr level was similar in
both patient groups, 0.775 (IQR: 0.6475-0.96) in AKI- patients
and 0.82 (IQR: 0.59-0.94) in AKI+ patients. However, after 24
hours, Scr level was 0.79 (IQR: 0.6275-0.9325) higher in AKI-
patients and 1.33 (IQR: 0.96-1.69) higher in AKI+ patients.
Within 48 hours, Scr level was 0.75 (IQR: 0.64-0.91) in AKI-
patients and 1.69 (IQR: 1.25-2.24) in AKI+ patients. BUN
levels were 24 mg/dl (IQR: 17-32.25) higher in AKI- patients
and 37 mg/dl (IQR: 20.5-57.5) higher in AKI+ patients.

Albumin levels were 30.25 g/L (IQR: 26.54-33.92) in AKI-
patients and 28 g/L (IQR: 24-32.45) in AKI+ patients. BUN/
albumin ratio was 0.82 (IQR: 0.53-1.14) in AKI- patients and
1.08 (IQR: 0.73-2.15) in AKI+ patients. CRP levels were 62.42
mg/L (IQR: 16.81-126.8) in AKI- patients and 107.39 mg/L
(IQR: 30.89-191.54) in AKI+ patients.

Table 3. Comparison of laboratory parameters between groups

Parameters (abbreviations) AKI- (n=186) AKI+ (n=57) p-value
Scr initial value 0.775 (0.6475-0.96) 0.82 (0.59-0.94) 0.775
Scr 24h 0.79 (0.6275-0.9325) 1.33 (0.96-1.69) <0.001
Scr 48h 0.75 (0.64-0.91) 1.69 (1.25-2.24) <0.001
Hb (g/dl) 12.25(10.4-14)  11.4(9.65-13.5) 0.100
PIt (10°/pl) 249 (175-334.25) 197 (141.5-318) 0.057
NLR 8.12 (4.23-16.42) 10.03 (4.85-18.29) 0.191
WBC (10°/ul) 10.94 (7.64-14.1) 11.25(7.29-16.43) 0.543
Neutrophil (10%/pl) 8.6 (5.67-12.41)  9.42 (5.83-14.17) 0.451
Lymphocyte (10°/pl) 1.07 (0.59-1.6) 0.73 (0.53-1.51)  0.127
BUN (mg/dl) 24 (17-32.25) 37 (20.5-57.5) <0.001
Albumin (g/L) 30.25 (26.54-33.92) 28 (24-32.45) 0.043
BAR 0.82 (0.53-1.14) 1.08 (0.73-2.15)  0.001
CRP (mg/L) 62.42 (16.81-126.8) 107.39(30.89-191.54) 0.002

0.15 (0.07-0.4) 0.83 (0.21-5.98) <0.001
767 (299.5-2268.5) 2411 (951.6-4773.5) 0.006
616 (264-1192)  62355(3427-14985) 0.374
684 (346-1289) 1036 (544-2696) 0.008
14.11 (6.24-35.8)  35.4 (11.4-92.75) <0.001

Scr: Serum creatinine, Hgb: Hemoglobin, Plt: Platelet, WBC: White blood cells, BUN: Blood urea
nitrogen, BAR: BUN/albumin ratio, CRP: C-reactive protein, Pro-BNP: Pro-B-type natriuretic

Procalcitonin (ng/ml)
Pro-BNP (pg/ml)
Ferritin (ng/ml)
D-dimer (ug/ml)
Troponin T (ng/L)

peptide, AKI-: Group 1, AKI+: Group 2
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The mean hemoglobin value was 12.25 g/dl (IQR: 10.4-14) in
AKI- patients and 11.4 g/dl (IQR: 9.65-13.5) in AKI+ patients.
Platelet counts were 249 (IQR: 175-334.25) in AKI- patients
and 197 (IQR: 141.5-318) in AKI+ patients (p=0.057).

Neutrophil counts were 8.6 (IQR: 5.67-12.41) in AKI- patients
and 9.42 (IQR: 5.83-14.17) in AKI+ patients (p=0.451).
Lymphocyte counts were 1.07 (IQR: 0.59-1.6) in AKI- patients
and 0.73 (IQR: 0.53-1.51) in AKI+ patients. Neutrophil-to-
lymphocyte ratio was 8.12 (IQR: 4.23-16.42) in AKI- patients
and 10.03 (IQR: 4.85-18.29) in AKI+ patients (p=0.191). White
blood cell counts were 10.94 (IQR: 7.64-14.1) in AKI- patients
and 11.25 (IQR: 7.29-16.43) in AKI+ patients (p=0.543).
Neutrophil counts were 8.6 (IQR: 5.67-12.41) in AKI- patients
and 9.42 (IQR: 5.83-14.17) in AKI+ patients (p=0.451).
Lymphocyte counts were 1.07 (IQR: 0.59-1.6) lower in AKI-
patients and 0.73 (IQR: 0.53-1.51) lower in AKI+ patients
(p=0.127).

Procalcitonin levels were 0.15 ng/ml (IQR: 0.07-0.4) in AKI-
patients and 0.83 ng/ml (IQR: 0.21-5.98) in AKI+ patients.
Ferritin levels were 616 ng/ml (IQR: 264-1192) in AKI- patients
and 623.55 ng/ml (IQR: 342.7-1498.5) in AKI+ patients and
the difference was not significant.

Pro-BNP levels were found to be 767 pg/ml (IQR: 299.5-
2268.5) in AKI- patients and 2411 pg/ml (IQR: 951.6-4773.5)
in AKI+ patients. D-dimer levels were 684 pg/ml (IQR: 346-
1289) in AKI- patients and 1036 pg/ml (IQR: 544-2696) in
AKI+ patients. Finally, troponin T levels were found to be
14.11 ng/L (IQR: 6.24-35.8) in AKI- patients and 35.4 ng/L
(IQR: 11.4-92.75) in AKI+ patients.

DISCUSSION

In our study of 243 COVID-19 patients hospitalized to the
ICU from the ED, we found that approximately 23% developed
AKI+ within the first 48 hours. This study aimed to examine
how newly developed AKI+ affects clinical outcomes in this
patient group. Our results showed that AKI+ has serious
adverse effects on patients. We found that the mortality rate
increased more than 2-fold in patients who developed AKI+.
Moreover, this rise was statistically significant (p<0.001). Our
findings supported our hypothesis that AKI+ developing
within the first 48 hours may be an crucial factor increasing
mortality in ICU patients diagnosed with COVID-19.

In our study, the mean age of the AKI+ was around 70 years,
and they were approximately 4 years older than the AKI-. In
addition, there were 2 times more men than women in both
groups. A large study by Docherty' and colleagues found that
mortality rates increased with advancing age. In addition, a
higher risk of death was reported to be carried. Del Valle et
al."” reported that IL-6 was an important indicator of disease
severity as a prognostic marker and that cytokine values were
higher in older patients. Similar to the study by Peng et al."”
comparing early and late AKI+, Han et al." revealed that HT
was the most common comorbidity Furthermore, advanced
age and male gender were reported to be important risk
factors for AKI+. Our study findings, similar to the literature,
revealed that age was an important prognostic indicator. In
addition, consistent with the literature, we found that male
gender was more common in both groups, and HT was the
most common comorbidity in our study. We did not find a
significant association between male gender and HT in terms
of the development of AKI+. This result was contrary to our

expectations. We think that this may be due to the small
number of patients in our study.

Our study showed that APACHE II scores, which we used
as an indicator of disease severity, were significantly higher
in patients who developed AKI+, and GCS was lower in
these patients. We think that disease severity may have
negatively affected the neurologic status in these patients.
Our results also supported studies indicating a significant
association between high APACHE II scores and AKIL'™>'
Our other significant findings in the AKI+ group were
increased  vasopressor/inotropic  agent requirements,
prolonged duration of invasive and NPPV support, low
discharge rates, and increased length of ICU stay. The need
for vasopressor/inotropic agents suggests that AKI+ is a
serious clinical determinant that increases the criticality of
the disease in relation to hemodynamic instability. We also
think that respiratory failure is an important risk factor for
AKI+, and respiratory function should be carefully monitored
in these patients. The increased need for hemodynamic and
respiratory support led to a more challenging clinical course
in these patients. Therefore, low discharge rates and prolonged
ICU stays are considered to be an expected outcome. Similar
to the study by Cui et al.,” Imam et al.'® also reported that
AKI+ led to unfavorable clinical outcomes and constituted
an independent risk factor for mortality in COVID-19
patients. In our study, 35.1% of patients who developed
AKI+ needed RRT. In a similar study by Cummings and
colleagues,"” this rate was found to be 31%, which partially
overlaps with our findings. The mean age of the patient
group in our study was roughly 10 years higher than the age
group in the study by Stony et al.?* This age difference may
be an important factor in the higher need for RRT in our
study. Our findings support other studies indicating that
renal function is severely impaired in patients with AKI+,
and the need for RRT was higher compared to these studies.
The fact that the mean age of our group was approximately
10 years older than the age group in the investigation by
Stony et al. may have increased our rate of need for RRT.
Our study showed that renal function deteriorated rapidly and
markedly during ICU stay. At the same time, inflammatory
markers such as procalcitonin, CRP, albumin, and BAR
exhibited significant discrepancies across groups. In studies
with BAR in COVID-19 patients, Hung et al.”' stated that
high BAR levels increased mortality more than 3-fold, that
it is a superior prognostic marker than NLR (neutrophil-
lymphocyte ratio), and that it is promising in predicting
mortality. Kiigiikeren et al.* stated that BUN and albumin
were effective markers in predicting mortality, but BAR
was a more effective indicator than these parameters.”” In
a similar study, it was emphasized that BAR was a better
indicator of mortality compared to CRP, NLR, procalcitonin,
D-dimer, and LDH values. Ertekin et al.** reported that
NAR (neutrophil-albumin ratio), BAR, and CAR (CRP-
albumin ratio) levels were more valuable tools than albumin
in determining prognosis. Sipahioglu et al.”® reported that
in addition to LDH/albumin, CRP and albumin levels, BAR
was also useful in predicting mortality in severe ARDS. In
the study conducted by Singh et al.*® in COVID-19 patients,
parameters such as albumin, D-dimer, BAR, and CRP were
found to be important in predicting mortality. We think
that BAR is useful as a prognostic marker in critically ill
patients with COVID-19. In our study, parameters associated
with cardiac involvement, such as troponin, pro-BNP, and
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D-dimer, were found to be significantly raised in patients with
AKI+. The significant increase in these parameters indicates
that cardiac function is also adversely affected in this patient
group. Many studies on COVID-19 have addressed cardiac
injuries associated with disease severity and mortality, and
have shown that biochemical markers such as troponin, pro-
BNP, and D-dimer are elevated in this patient population.”
In our study, parameters such as troponin, pro-BNP, and
D-dimer were significantly different in the AKI+ group
and supported other studies indicating a close relationship
between AKI+ and cardiac involvement.

Limitations

Our study was planned as a retrospective study. This may
have led to deficiencies in the gathering of clinical data and
changes in the results due to the risk of loss of analyzed data.
Incomplete urine output data resulted in the diagnosis of
AKI+ and AKI- being based solely on Scr levels. This should
be regarded as a potential limitation, given that urine output,
a key indicator in the diagnosis of AKI, could not be utilized.
Furthermore, since our study was conducted in a single
center, this limits the generalizability of the results to a larger
patient population. As there are limited studies evaluating
the development of AKI+ in the first 48 hours in patients
with COVID-19, our findings might assist in to this area of
research.

CONCLUSION

Our study suggests that the occurrence of AKI+ within the first
48 hours is a critical clinical marker in patients diagnosed with
COVID-19. The clinical picture was more severe in patients
with AKI+ who were hospitalized from the ED to the ICU
due to its development. It is of utmost importance to closely
monitor renal function in ICU patients with COVID-19,
particularly during the initial 48-hour period, to enhance
patient outcomes. AKI- patients, on the other hand, exhibited
a less severe clinical course, underscoring the significance of
early kidney function management in improving outcomes.
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ABSTRACT

Aims: The development of patient prosthesis mismatch (PPM) in patients undergoing aortic valve replacement (AVR) is an
important problem in terms of functional capacity and cardiac events in the postoperative period. Increasing the severity of
PPM will increase the transvalvular gradient and retard cardiac recovery. The aim of this study was to determine the relationship
between PPM severity and Fat-free Mass Index (FFMI) and other predictive factors in patients who underwent AVR.
Methods: A total of 73 patients, who underwent isolated mechanical AVR between September-2017 and February-2020 and
developed PPM in the postoperative period, were included in the study. Preoperative data, operation data, and postoperative
follow-up of the included cases were reviewed. Body surface area and body-mass index (BMI) were calculated using the height
and weight measurements of the patients. Echocardiography examinations of the cases were evaluated preoperatively and at the
first, sixth and twelfth months after surgery. Preoperative body fat ratios were measured using the bioimpedance method and
FFMIs were calculated. According to the severity of PPM, patients were divided into 3 groups as mild, moderate, and severe.
FFMI and other predictive factors were analyzed by comparing 3 groups among themselves

Results: The effects of preoperative diagnosis, age, gender, BMI, FEMI, aortic cross clamp, cardiopulmonary bypass duration on
PPM severity were evaluated statistically and no significant effect was observed. It was determined that the size of the prosthetic
valve implanted in the patient was closely related to the severity of PPM.

Conclusion: It was seen that the size of the prosthesis to be selected was the most important parameter in terms of PPM severity.
Severe PPM has been shown to have a worse prognosis than moderate and mild PPM in many studies. Reducing the severity of
PPM may reduce the need for reoperation and the number of cardiac events that may occur. More extensive studies are needed
to identify predictive factors associated with PPM severity. In this study, no statistically significant effect of fat free mass index
on the severity of patient prosthesis mismatch in patients with isolated mechanical AVR was detected.

Keywords: Aortic valve replacement, Fat-free Mass Index, patient prosthesis mismatch

INTRODUCTION

Patient-prosthesis mismatch (PPM) is defined as the The purposeof AVRis to provide regression of left ventricular
inadequacy of the implanted prosthesis size in proportion hypertrophy, but this regression varies from patient to patient.
to the patient body surface area (BSA). Although many Incaseswhere the severity of PPM is advanced, left ventricular
studies have been conducted on this definition, PPM results ~regression is less common than in other groups; mortality and
are still controversial. PPM is seen in 30-60% of patients cardiac reoperations are higher than in mild and moderate
undergoing aortic valve replacement (AVR) and causes a PPM.’

high transvalvular gradient.! High transvalvular gradient Although there are studies showing that aortic root dilator
increases left ventricular workload and delays left ventricular  surgical strategy reduces the incidence or severity of PPM, it
mass (LVM) regression. Diastolic dysfunction caused by high  is argued that it should be applied to the right patient group
gradient limits functional capacity and causes cardiovascular because it increases perioperative risks. Mild and moderate
events.’ PPM are tolerable and have no effect on long-term survival.
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Many studies have demonstrated that avoiding advanced
PPM should be the primary surgical approach.*

The relationship between PPM and many variables has been
investigated. A significant interaction with age was observed.
Severe PPM was associated with increased overall mortality in
the patient group under 70 years of age, while it was observed
that it had no significant effect on survival in the older age
group. Severe PPM has been shown to increase mortality by
approximately 1.8 times in patients under 70 years of age.
Severe PPM has been shown to have a significant effect on
survival in the patient group with a body-mass index (BMI)
below 30 kg/m? while it has no significant effect in obese
patients with a BMI above 30 kg/m?°

The concept of BMI, which uses height and body weight
values to interpret the body’s working principles practically,
has been used for a long time. Recently new indexes have been
developed that also calculate fat rates and lean body mass. Fat-
free Mass Index (FFMI) includes the components of all tissues
except fat.®

Metabolically active fat-free mass (FFM) has been shown to be
positively associated with stroke volume and cardiac output.’

LVM has been shown to be independently determined by lean
mass and not by any other measure of body size or composition.
It has been suggested that it may be more appropriate to index
LVM to FFM rather than body measurements that include fat
mass.®

The percentage of fat in the body, the distribution of fat, and
therefore BMI are important risk factors for cardiovascular
diseases. Calculating the percentage of fat in the body is
important for the prevention and treatment of obesity-related
diseases. Since BMI is not determined by body fat percentage
or lean body mass, it cannot determine differences in body
composition that occur according to gender or age.’

Prognosis in cardiac patients is closely related to many
parameters such as age, gender, and New York Heart
Association (NYHA) profile classification. For example,
obesity is considered to be a strong predictor of poor prognosis
in heart failure patients. However, since BMI is related to water
retention, no significant relationship has been demonstrated.
FFMI is a parameter independent of water retention in the
body, and its decreased levels have been shown to be closely
related to cardiac diseases.'

METHODS

Ethics

The study was carried out with the permission of the Kartal
Kosuyolu High Specialization Training and Research Hospital
Clinical Researches Ethics Committee (Date: 23.02.2021,
Decision No: 2021/4/478). All procedures were carried out
in accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Patient Selection

Our study included 73 cases that underwent isolated
mechanical AVR between September 2017 and February
2020. During this period, a total of 485 AVRs were performed
in our hospital and PPM was observed in 81 of them. 8 of these
patients were not included in the study because they died
during our follow-up. During our study, preoperative FFMI

values of patients who underwent AVR surgery were measured
and recorded. Patients who underwent combined other valve
and coronary artery bypass surgeries other than aortic valve,
major vascular surgery, patients with low ejection fraction
(EF<50%), patients with more than 15% weight change after
surgery, patients who underwent surgery under emergency
conditions, and patients who had previously undergone
surgery and developed complications were excluded from the
study.

Preoperative data, operational data, and postoperative
follow-up of the included cases were examined. BSA and
BMI were calculated using the patients’ height and weight
measurements. Echocardiography (ECHO) examinations of
the cases were evaluated before and at 1, 6, and 12 months
after surgery.

Parameters Analyzed and Methods of Measurement

Body fat ratios of the patients were measured by bioimpedance
method in the postoperative period and FFM was calculated
with the formula below. This measurement was made at the
end of the first postoperative year at the earliest, when the
ventricular remodeling process is considered to be completed.

o  Fat-free mass=body weightx[1-(% body fat)/100)]

FFMIwas calculated and evaluated by dividing the individual’s
FFM by the square of their height."

The patients’ LVM were calculated with the “Devereux and
Reishek” formula and their Left Ventricular Mass Indexes
(LVMI) were calculated by dividing by BSA.

«  LVM (gn)=1.04x(LVEDD+IVS+PWD)*-13.6
«  LVMI (gr/m?)=LVM/BSA

During the operation, the type and number of implanted
prosthetic valves, cardiopulmonary bypass (CPB) and aortic
cross-clamp (ACC) times were recorded. Echocardiography
examined aortic root diameter, aortic valve morphology,
systolic gradient, mean gradient, degree of insufliciency and/
or stenosis, left ventricular end-systolic and end-diastolic
diameters, ejection fraction, and interventricular septum
thickness.

All cases were divided into three groups as mild, moderate
and severe according to the degrees of PPM classification
specified previously according to Effective Orifice Area Index
(IEOA). Patient ages, genders, preoperative diagnoses, ACC
duration, CPB duration, prosthetic valve size, BMI, and the
effects of FFMI on PPM degrees and changes in LVM over
time were examined in three separate groups.

Statistical Analysis

The study is a prospective, cross-sectional study and the
NCSS (number cruncher statistical system) 2007 (Kaysville,
Utah, USA) program was used for statistical analyses.
Descriptive statistical methods (mean, standard deviation,
median, frequency, ratio, minimum, maximum) were used
while evaluating the study data. Skewness test, Kolmogorov-
Smirnov test, and histogram graphics were used as criteria
for compliance with normal distribution in numerical
data. Chi-square and Fischer tests were applied between
independent groups in categorical data and the relationship
between dependent groups was examined with the McNemar
test. Student-t test was applied to compare means between
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independent groups that were normally distributed in
continuous variables. Mann-Whitney U test was used to
compare independent group medians in a distribution that
did not show normal distribution in continuous variables. The
relationship between variables was examined with Spearman
correlation analysis for nonparametric variables and Pearson
correlation analysis for parametric variables. The differences
in the results of the factors affecting the severity of HPKU
were examined by Kaplan-Meier analysis. A p-value of <0.05
was accepted as statistically significant.

RESULTS

A total of 73 patients-45 male and 28 female-were included
in the study. The follow-up period for the patients was 18+8
months. Among them, 56 had preoperative diagnoses of
aortic regurgitation (AR), 11 had aortic stenosis (AS), and 6
had both conditions (AS+AR).

In the postoperative period, the indexed effective orifice area
(iEOA) was calculated by dividing the effective orifice areas
(EOAs) from the 12-month follow-up echocardiography by
the body surface areas (BSAs). Patients were categorized into
three groups based on the severity of PPM: mild, moderate,
and severe.

The effects of preoperative diagnosis, age, gender, BMI,
FFMI, ACC time, and CPB duration on PPM severity were
statistically evaluated. No statistically significant difference
was found in the compatibility of these values between the
groups (Table 1).

When we examined the valve sizes of the patients, a size
17 valve was used in one patient, and it was noted that this
patient had advanced PPM. A size 19 valve was used in twelve

patients, with advanced PPM observed in half of them and
moderate PPM in the other half. Moderate PPM was noted in
twenty-four of the thirty-one patients who received the most
commonly used size 21 valve. Advanced PPM was observed in
only four of the eighteen patients who received a size 23 valve.
No advanced PPM was seen in any patient who received size
25 or 27 valves (Table 2).

Table 2. PPM severity according to valve size

Mild Moderate Severe Number of
Valve size (mm) PPM PPM PPM patients
17 0 0 1 1
19 0 6 6 12
21 2 24 5 31
23 2 12 4 18
25 6 3 0 9
27 1 1 0 2
Total 11 46 16 73

PPM: Prosthesis-patient mismatch

When the mean transvalvular gradients of patients with
PPM were examined, it was seen that there was a statistically
significant difference between the gradient values in all groups
according to the Freidman analysis (p<0.001).

The median values of the measurements from the preoperative
period to the 12" postoperative month tended to decrease in
the months when the transvalvular gradient was measured.

In all patient groups, the median value of the mean gradient
measurements was higher in patients with severe PPM
(p<0.001) (Table 3).

Table 1. Demographic data analysis according to PPM severity

PPM
Mild Moderate Severe

Mean+SD Median Min Max MeantSD  Median Min Max MeantSD  Median Min Max P
Age 55.09+5.36 57 43 61 52.33+7.5 54.5 35 62 53.36+7.5 56.5 40 62 0.46
CPB 104.73+33.47 105 51 169 118.81+64.2 100.5 50 424 132.29+49.41 119.5 55 245 0.24
ACC 77.27+25.41 74 33 120 82.73+39.5 75 28 270 105.43+44.89 97 34 208 0.08
BMI 26.75+2.88 26.5 222 31.9 27.52+3.47 2685 206 363 28.19+5.5 28 17.8 359 0.65
FFMI 19.7£1.04 19.8 17.6 21 19.53£1.33 19.4 16.4 22.7 20.06£1.94 20.4 17.1 227 049

n % n % n %

Female 3 10.7 17 60.7 8 28.6

Gender

Male 8 17.8 31 68.9 6 133

AS 7 12.5 37 66.1 12 21.4

Diagnosis AR 2 20 7 70 1 10

AS+AR 2 28.6 4 57.1 1 14.3

PPM: Prosthesis-patient mismatch, SD: Standard deviation, Min: Minimum, Max: Maximum, CPB: Cardiopulmonary bypass, ACC: Aortic cross-clamp, BMI: Body-mass index, FEMI: Fat-free Mass Index,

AS: Aortic stenosis, AR: Aortic regurgitation

Table 3. Transvalvular gradient change

PPM severity Pre-op mean GR Post-op 1 mean GR Post-op 6 mean GR Post-op 12 mean GR p-value
Mild 52 (33-77) 15.00 (9-29) 15.00 (8-27) 12.00 (7-25) <0.001
Moderate 51 (32-100) 17.50 (5-38) 15.00 (7-38) 14.50 (7-31) <0.001
Severe 65 (33-88) 26.50 (8-40) 24.00 (8-37) 23.00 (9-45) <0.001

PPM: Prosthesis-patient mismatch, GR: Gradiyent
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When the distribution of LVMI measurements by months
was examined with the ANOVA test, the LVMI measurement
averages were higher in the pre-op and post-op 1 month,
especially in the groups with mild and moderate PPM. In the
6™ and 12 months postoperatively, it was observed that the
mean LVMI measurements were higher in the group with
severe PPM (Figure).

Estimated Marginal Means of LVMI

1504
1404

1304 ppmr

— Mild and Moderate
120+

Estimated Marginal Means

1104
100

90 T v
1 2 3] 4
Time

Figure. LVMI change according to PPM
LVMI: Left Ventricular Mass Indexes, PPM: Prosthesis-patient mismatch

DISCUSSION

The formula used to determine the severity of patient-
prosthetic valve mismatch is BSA and IEOA. It is necessary
to know the hemodynamic changes that occur when mild,
moderate or advanced PPM develops and the effects of this
condition on quality of life. It is known that the severity of
PPM affects the patient’s mortality and morbidity."?

In this study, the parameters that we think can affect the
severity of PPM were investigated. The effects of age, gender,
preoperative diagnosis (AS or AR), ACC-CPB duration, and
BMI as well as FEMI on the severity of PPM were evaluated.
It was determined that none of the investigated factors had
a significant effect on the severity of PPM. However, it was
statistically shown that the implanted prosthesis size was the
most effective factor on the severity of PPM.

Moon et al.”” observed that PPM had a negative effect on
survival and need for reoperation in younger patients but
minimal effects in older patients in 1400 patients who
underwent mechanical and bioprosthetic valve replacement.
In addition, they showed that PPM was insignificant in terms
of cardiac events and survival in patients with low BMI, but
significant in patients with average or higher BMI.

PPM after AVR is associated with medium and long-term
mortality. Conflicting results have been reported regarding
perioperative mortality. 58 articles were analyzed and their
data were reviewed by Dayan et al.'* The effect of PPM
on mortality was observed to be higher in patients under
the age of 70. While severe PPM was associated with both
perioperative and overall mortality, moderate PPM did not
increase the risk of overall mortality but was only closely
associated with perioperative mortality. It was emphasized
that investigating predictive factors for PPM could be useful
for identifying patients at high risk.

Fuster et al."® showed that in patients with moderate and
advanced PPM in terms of postoperative cardiac events and
mortality, non-compliance affected mortality in the group
with high preoperative left ventricular hypertrophy, but not
in patients with low hypertrophy. It was shown that PPM

remained at acceptable levels in patients who underwent AVR
without progression of hypertrophy.

Florath et al.'® measured the EOA of 533 patients using
echocardiographic methods in their study. A high degree of
consistency was observed between the estimated IEOAs of
the prostheses and the postoperatively measured IEOAs. It
was observed that there was a close relationship between the
preoperative diagnosis of AS and the severity of PPM.

Head et al."” reviewed data from 348 studies on PPM in their
review. PPM was found to be associated with a statistically
significant increase in all-cause mortality. The effects of
increasing PPM severity on cardiac events and mortality lead
surgeons to prevent or reduce the severity of PPM. The first step
in this strategy was to calculate the minimum prosthetic valve
EOA required before surgery to avoid PPM. In cases where
PPM is thought to be unpreventable, root expansion surgery
can be performed by considering the risk-benefit ratio, thus
at least reducing the severity of PPM. These procedures have
been shown to be effective in reducing PPM rates and severity,
but it should be noted that prolonging ACC and CPM times
will increase perioperative risk.

Adverse outcomes have been reported in patients undergoing
cardiac surgery with low FFMI and high-fat content secondary
to malnutrition. In a study of 325 cardiac surgery patients,
perioperative FFMI and fat content were closely associated
with increased postoperative morbidity and infection rates.
It has been advocated that the body composition of patients
scheduled for cardiac surgery should be determined.” In
our study, we investigated the effects of body compositions
and FFMI ratios on PPM severity and could not determine a
statistically significant effect.

Sarcopenia may be used as a marker of cardiac muscle loss
and dysfunction in aging and chronic disease with subsequent
increased rates of treatment and cardiac surgery. An adverse
prognostic relationship between FFMI and congestive heart
therapy has been reported. A clinical trial of perioperative
FFMIs in 135 patients undergoing coronary artery bypass
grafting (CABG) and valve replacement was conducted. Those
with low FEMI were shown to have a higher probability of
cardiac events and a longer hospital stay compared with those
with high FEML!?

Garatti et al.”” observed that increased BMI was associated
with higher postoperative gradient and increased FFM
severity. In our study, no statistically significant effect of
BMI was found between groups compared according to FFM
severity.

Kulik et al.” showed that LVMI regression increased with
increasing IEOA in patients who underwent AVR and argued
that this regression was less common in patients with PPM.
In our study, regression was higher in patients with mild
and moderate PPM, while regression in advanced PPM was
observed to be limited.

Limitations

The main limitations of our study were that it was a single-
center, retrospective study and that the postoperative
functional capacities of our patients were not included in the
study. Given the higher number of patients but heterogeneous
groups of patients in the literature, we think that our relatively
small but selected group of patients was an advantage of our
study.
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CONCLUSION

The PPM that occurs in patients who have undergone
mechanical AVR is a significant risk factor for postoperative
cardiac events and the need for reoperation. Numerous
studies emphasize the importance of identifying predictive
factors, aside from the valve formulation, that are related
to the severity of PPM in predicting quality of life and the
likelihood of experiencing a cardiac event. In our study, we
classified patients into three groups based on the severity of
PPM: mild, moderate, and severe. We compared these groups
in terms of predictive factors. Since body composition can
vary in patients with similar BSAs, the concept of FFMI has
gained importance and is now recognized as an indicator
of LVM and cardiac hemodynamics. We examined FFMI
alongside age, gender, ACC time, CPB duration, preoperative
diagnosis, and BMI, believing that calculating FFMI in
addition to BSA could help guide valve selection to reduce the
severity of PPM. However, we did not find a significant effect
of these measurements on PPM severity.
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ABSTRACT

Aims: Geriatric syndromes may cause unfavorable outcomes in old age population and the prevalence of geriatric syndromes
varies in oldest old age group. The influence of gender and other geriatric syndromes on these variation in the oldest old remains
unclear. This study aims to investigate the prevalence of geriatric syndromes and the factors that influence frailty in oldest old.
Methods: This study was conducted retrospectively by using records of non-bedridden patients aged 80 years and over obtained
through home visits carried out by the geriatric unit. Frailty was assessed via the Clinical Frailty Scale, with scores of 4 or higher
indicating frailty. Depression was evaluated using the Yesavage Geriatric Depression Scale, and undernutrition was diagnosed
using the Mini Nutritional Assessment. Physical performance was evaluated using the five times sit-to-stand test (STS) and time
up go (TUG) test. Activities of daily living (ADL) and instrumental activities of daily living (IADL) were assessed.

Results: The mean age of the study population was 85.48+4.4, 21.2% were nonagenarian and 64% were female patients. Frailty
was detected in 70% of the patients, depression in 59.9%, and malnutrition in 30%. Nonagenarians were significantly more frail
compared to octogenarians (p=0.010) and more failure on TUG test (p=0.009), while there was no significant difference between
the two groups in terms of depression and undernutrition (p=0.693, p=0.133, respectively). The prevalence of frailty in women
was significantly higher compared to men (p<0.001). Similarly, females showed significantly poorer performance in the ADL,
IADL, TUG and STS (p=0.016, p=0.026, p<0.001, p=0.001, respectively). In the univariate regression analyses, female gender,
depression, undernutrition, and the presence of dementia increased the risk of frailty significantly by 3.1, 2.56, 5.86 and 2.73
times (p<0.001, p=0.003, p<0.001, p=0.015, respectively).

Conclusion: The prevalence of frailty and depression is markedly elevated in the oldest old age group. Furthermore, women
reach advanced ages more frequently and experience increased frailty compare to men. Considering the adverse outcomes that
frailty can cause in oldest old, it is critical for clinicians to be attentive to modifiable factors such as depression and malnutrition.
Keywords: Oldest old, depression, frailty, female, malnutrition

*It was presented as an oral presentation at the 16™ UTSAK (July 2024) congress, a study similar to one conducted with fewer patients.

INTRODUCTION

The increasing life expectancy and advancements in
healthcare worldwide have led to a significant rise in the
elderly population. The “oldest old” group, particularly
those aged 80 and above, is a rapidly growing demographic.
Individuals in this age group often face multiple chronic
diseases and health problems as a result of the biological aging
process. Additionally, this age group is frequently affected

to a single organ system. By way of example, depression,
which is common among younger elderly (65-74 years) and
middle elderly (75-84 years), may present differently in the
“oldest old.” Factors such as the living conditions of this age
group, physical and social losses, loneliness, and increased
dependency may elevate the risk of depression. However,
studies also suggest that in advanced old age, individuals

by geriatric syndromes-such as malnutrition, dependency,
frailty, depression, and cognitive impairments-which are
complex and multidimensional health issues that significantly
impact the quality of life in older adults.

Geriatric syndromes are clinical conditions that arise from
the interaction of multiple factors, rather than being confined

may adapt better to functional losses and feel better about
themselves, a phenomenon known as the “paradox of
aging”.* On the other hand, malnutrition in older adults can
develop due to decreased appetite, depression, polypharmacy,
lack of care, and comorbidities. In the “oldest old” group,
malnutrition may decrease due to reduced polypharmacy
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and the social care support often received in extreme old
age. Conversely, hospitalizations due to comorbidities
and a decline in functionality may increase the risk of
malnutrition. Another significant geriatric syndrome, frailty,
its prevalence in individuals increases aged 85 and over
increases by 50%,’ leading to higher rates of hospitalizations
or institutionalization.” Therefore, the assessment of frailty
plays a critical role in this age group.

The prevalence of malnutrition, depression, frailty,
and cognitive dysfunction in oldest old age, along with
their interrelationships, will be important in predicting
hospitalizations, mortality, and institutionalization. We aim
to investigate the prevalence of these significant geriatric
syndromes particularly frailty and their interrelationships in
the increasingly aging population.

METHODS

Ethics

The ethics approval for this study was obtained from the
Karabiik University Non-interventional Clinical Researches
Ethics Committee (Date: 10.09.2024, Decision No: 2024-
1878). Throughout the study, adherence to the Declaration of
Helsinki was maintained. Due to the retrospective nature of
the study, patient consent was not obtained.

Participants

Individuals aged 80 years and older, who were not bedridden
and had undergone a comprehensive geriatric assessment
during home visits, were included in the study. The geriatric
assessments conducted during the home visits of the patients
had been documented and evaluated by us as geriatrics clinic
of tertiary care hospital. Our study was conducted through
a retrospective review of these records of these patients.
Patients with urinary catheters, pressure ulcers, paralysis, or
those using home ventilators, were excluded from the study.

Comprehensive Geriatric Assessment

Frailty of patients was assessed using the Clinical Frailty
Scale (CFS),® with a score above 4 considered as frail.
Cognitive function was evaluated using the mini-mental state
examination (MMSE).” Nutritional deficiencies were assessed
using the mini nutritional assessment (MNA)," with a score
below 12 considered as undernutrition. Yesavage Geriatric
Depression Scale (YGDS) ! was utilized to assess depression
and with a score of 5 or higher considered as depression.”?
Physical performance was evaluated using the five times sit-
to-stand test (STS) and time up go (TUG) test.">!* Activities
of daily living (ADL) were assessed using the Katz Index,"”
and instrumental activities of daily living (IADL)'® were
assessed using the Lawton-Brody scale. Comorbidities such as
hypertension (HT), diabetes mellitus (DM), congestive heart
failure, coroner artery disease (CAD), stroke, dementia and
parkinsonism of the patients were recorded.

Statistical Analysis

Data analyses were performed using IBM SPSS version 22.0
(IBM Corp., Armonk, NY, USA). Continuous variables were
presented as meantstandard deviation, and categorical
variables were presented as frequency and percentage.
The normality of data distribution was assessed using
the Kolmogorov-Smirnov test. For the comparison of the
octogenarian and nonagenarian, as well as male and female

genders, the independent samples t-test or Mann-Whitney U
test was used. The chi-square (X?) test was used for categorical
variables. Normally distributed data were presented as
meantstandard deviation, while non-normally distributed
data were presented as median (min and max). The association
between frailty and geriatric syndromes was evaluated using
univariate regression analysis. The analysis was conducted
by considering frailty as the dependent variable, while age,
gender, depression, undernutrition, HT, DM, dementia,
and cerebrovascular disease were included as independent
variables, and odds ratios (OR) were provided. The reliability
of the logistic regression analysis was determined using the
Omnibus test. A p-value of <0.05 was considered statistically
significant.

RESULTS

A total of 250 patients were enrolled in the study and
categorized into two groups based on age: octogenarians and
nonagenarians. 79.2% of the patients were octogenarians,
and 64% were female. Mean age of the study population was
85.48+4.4. In nonagenarian group, the prevalence of female
patients was 71.15%. Frailty was detected in 70% of the
patients, depression in 51.59%, and undernutrition in 37.2%
among all patients. The most commonly observed chronic
comorbidity was HT, present in 61.2% of the patients. The
second most common comorbid condition was dementia,
observed in 30% of the patients, followed by CAD as the third
most common condition (19.8%).

In the nonagenarian group, the prevalence of frailty was
significantly higher compared to the octogenarian group,
and failure on the “TUG” test was also significantly more
common (p=0.010, p=0.009, respectively). ADL, IADL and
MMSE scores were significantly higher in the octogenarian
group (p=0.001, p<0.001, p=0.037). There was no significant
difference between the two groups in YGDS and MNA scores,
and depression presence (p=0.740, p=0.693). There were no
significant differences between the two groups in chronic
diseases such as diabetes mellitus (DM), HT, COPD, CAD,
congestive heart failure, stroke, and Parkinson’s disease
(p=0.610, p=0.445, p=0.367, p=0.767, p=0.143, p=0.527,
p=0.293, p=0.358, respectively) (Table 1).

When patients were categorized by gender, frailty prevalence
was significantly higher in female patients (p=0.010). Similarly,
females showed significantly poorer performance in the ADL,
IADL, TUG and STS (p=0.016, p=0.026, p<0.001, p=0.001,
respectively). No significant differences were observed
between genders in terms of undernutrition, depression,
dementia, diabetes mellitus, HT, COPD, CAD, congestive
heart failure, stroke, or Parkinson’s disease (p=0.133, p=0.693,
p=0.270, p=0.361, p=0.108, p=0.132, p=0.062, p=0.425,
p=0.315, p=0.447, respectively) (Table 2).

In univariate analyses, age, female gender, presence of
depression, undernutrition, and dementia significantly
increased the risk of frailty (OR: 1.15, CI: 1.06-1.26; OR: 3.10,
CI: 1.76-5.43; OR: 2.56, CI: 1.39-4.70; OR: 5.86, CI: 2.83-12.55,
respectively). However, hypertension, diabetes mellitus,
and stroke did not have a significant effect on the risk of
frailty (OR: 0.62, CI: 0.36-1.08; OR: 1.91, CI: 0.69-5.20; OR:
1.18, CI: 0.42-3.27, respectively) (p=0.96, p=0.212, p=0.749,
respectively) (Table 3).
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Table 1. Comparation of geriatric syndromes and comorbid diseases

according to age group

Total Octogenarian Nonagenarian
(n: 250) (n: 198) (n: 52) P
Age 85.48+4.4 83.67+2.63 92.38+2.59  <0.001
Gender (female) (%) 160 (64) 123 (62.12) 37 (71.15) 0.258
Geriatric syndromes
CES 4.47+1.61 4.28+1.6 5.21+1.45 <0.001
Frailty (%) 175 (70) 131 (66.16) 44 (84.62) 0.010
MNA 11.43+£1.96 11.60£1.81 10.90£2.55  0.081
Undernutrition (%) 93 (37.20) 69 (34.85) 24 (84.62) 0.133
YGDS 4.56+2.74 4.54+2.90 4.67+1.73 0.740
Depression (%) 97 (51.60) 80 (50.96) 17 (54.84)  0.693
ADL 4.51£1.85 4.70+1.78 3.78+1.96 0.001
IADL 5.25+£2.78 5.59+2.61 3.98+3.03 <0.001
MMSE 22.06+5.58 22.34+5.66 19.79+6.30  0.037
TUG (%) 123 (49.20) 89 (44.95) 34 (65.38) 0.009
STS (%) 154 (61.60) 116 (58.59) 38 (73.08) 0.056
Comorbid diseases
Dementia (%) 74 (29.60) 57 (28.79) 17 (32.69)  0.610
DM (%) 26 (10.40) 19 (9.60) 7 (13.46) 0.445
HT (%) 153 (61.20) 124 (62.63) 29 (55.77) 0.367
COPD (%) 35 (14.06) 27 (13.78) 8(15.38) 0.767
CAD (%) 52 (20.80) 45 (22.73) 7 (13.46) 0.143
CCF (%) 45 (18.07) 36 (18.37) 9(17.31)  0.527
CVO (%) 18 (7.20) 16 (8.08) 2(3.85) 0.293
Parkinson (%) 33(13.20) 24 (12.12) 9(17.13)  0.358

CFS: Clinical Frailty Scale, MNA: Mini nutrition assessment, YGDS: Yesavage geriatric
depression scale, ADL: Activity daily living, IADL: Instrumental activity daily living, MMSE:
mini mental state examination, TUG: Time up to go; STS: Sit to stand, DM: Diabetes mellitus,
HT: Hypertension, COPD: Chronic obstructive pulmonary disease, CAD: Cardiovascular arterial
disease, CCF: Congestive cardiac failure, CVO: Cerebrovascular occlusion

Table 2. Comparation of geriatric syndromes and comorbid diseases
according to gender

Total Male Female
(n: 250) (n: 90) (n: 160) P
Age groups (nonagenarians) (%) 52 (20.80) 15(16.67) 37(23.13) 0.148
Geriatric syndromes
CES 4.47+1.61 3.93x1.73 4.78+1.46 <0.001
Frailty (%) 175 (70.00) 49 (54.44) 126 (78.75) <0.001
MNA 11.43£1.96 11.56+£2.08 11.35£1.89 0.417
Undernutrition (%) 93 (37.20) 30(33.33) 63(39.38) 0.209
YGDS 4.56+2.74 4.41+2.76 4.65+2.73 0.555
Depression (%) 97 (51.60) 32 (47.06) 65 (54.17) 0.216
ADL 451+1.85 4.89+1.81 4.30+1.84 0.016
IADL 5.25+2.78 5.76+2.76 4.96+2.75 0.026
MMSE 22.06+5.58 22.83+5.51 21.62+5.58 0.160
TUG (%) 123 (49.20) 30(33.33) 93 (58.13) <0.001
STS (%) 154 (61.60) 43 (47.78) 111(69.38) 0.001
Comorbid diseases
Dementia (%) 74 (29.60) 24 (26.67) 50 (31.25) 0.270
DM (%) 26(10.40) 8(8.89) 18(11.25) 0.361
HT (%) 153 (61.20) 50 (55.56) 103 (64.38) 0.108
COPD (%) 35(14.11) 9(10.23) 26(16.25) 0.132
CAD (%) 52(20.80) 24 (26.67) 28(17.50) 0.062
CCF (%) 45 (18.07) 15(16.85) 30(18.75) 0.425
CVO (%) 18 (7.20) 5(5.56) 13 (8.13) 0.315
Parkinson (%) 33(13.20) 11(12.22) 22(13.75) 0.447

CFS: Clinical frailty scale, MNA: Mini nutrition assessment, YGDS: Yesavage Geriatric Depression
Scale, ADL: Activity daily living, IADL: Instrumental activity daily living, MMSE: mini mental state

examination, TUG: Time up to go, STS: Sit to stand, DM: Diabetes mellitus, HT: Hypertension,
COPD: Chronic obstructive pulmonary disease, CAD: Cardiovascular arterial disease, CCF:
Congestive cardiac failure, CVO: Cerebrovascular occlusion

Table 3. Association of geriatric syndromes and comorbid disease with

frailty

OR (C]) P
Age 1.15 (1.06-1.26) <0.001
Gender (female) 3.10 (1.76-5.43) <0.001
Depression (yes) 2.56 (1.39-4.70) 0.003
Undernutrition (yes) 5.86 (2.83-12.55) <0.001
HT (yes) 0.62 (0.36-1.08) 0.960
DM (yes) 1.91 (0.69-5.20) 0.212
Dementia (yes) 2.73 (1.17-4.39) 0.015
CVO (yes) 1.18 (0.42-3.27) 0.749

OR: Odds ratio, CI: Confidence interval, HT: Hypertension, DM: Diabetes mellitus, CVO:

Cerebrovascular occlusion

DISCUSSION

The higher prevalence observed among women in our study
supports the widely accepted notion that women are more
likely than men to reach advanced ages.”'® This gender
difference persisted within the nonagenarian age group.
Furthermore, the prevalence of geriatric syndromes was
found to increase with advancing age, and this increase varied
between genders.

Our study revealed a high prevalence of frailty, affecting
approximately two-thirds of older adults, with a particularly
marked rise among nonagenarians. This prevalence aligns
with the elevated rates reported in extensive sample studies
of octogenarians and nonagenarians conducted by Sharma et
al.” and Hao et al.”” When examining the etiopathogenesis of
frailty, the observed increase in frailty with age correspond
anticipated findings.”" In addition to the higher prevalence of
frailty among nonagenarians, in our study, the risk of frailty
was found to be 3.1 times greater in women compared to men,
and the prevalence of frailty in women was higher than that
in men, corroborating findings from other studies.””** The
higher prevalence of frailty in women, despite their longer life
expectancy compared to men, has generated the frailty gender
paradox in the scientific community.””* Sex differences in
behavior may contribute to women having greater prevalence
of frailty than men. Women are more proactive than men in
reporting health issues and accessing healthcare services.***
These tendencies might contribute to a higher identification
of frailty among women, especially if self-reported data is
used in evaluating frailty. Interestingly, men showed higher
frailty scores than women when frailty was determined
using laboratory measures (Frailty Index-lab) as opposed to
self-reported health (Frailty Index-clinical).*** The frailty-
mortality conundrum and sex differences in frailty are
probably caused by biological reasons as well, despite obvious
sex differences in socio-behavioral factors. Ultimately,
frailty has been attributed to various mechanisms, including
alterations in inflammation and immune cell function,
hormonal imbalances, cellular senescence, dysfunction of
mitochondria, and epigenetic modifications.***

Malnutrition and frailty are interrelated concepts that share
a common etiopathogenesis. In a large-scale study involving
patients aged 65 and older, malnutrition and the risk of
malnutrition were found to increase frailty by approximately
3.5 times.” In our study, undernutrition was associated with
a 5.86-fold increase in frailty. Consistent with our findings,
Calapkorur et al.” reported that each increment in MNA
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(mini nutritional assessment) score was associated with a
reduction in frailty. Malnutrition leads to poor outcomes
in older adults, such as increased hospitalization rates and
duration, higher incidence of surgical complications, and a
greater risk of falls. Given that the prevalence of malnutrition
in our study was 37.2%, it is evident that there is a need for
increased awareness among clinicians regarding the diagnosis
and management of malnutrition.

Although depression is a commonly observed health issue
in older adults, yet there is no consensus on its progression
in the oldest old age group. Our study found no significant
difference in depression prevalence between octogenarians
and nonagenarians, suggesting that depression may reach
a plateau in oldest old age. This observation might indicate
that oldest old adults have adapted to their current situations
in terms of social support, comorbidities, and dependence.
Nevertheless, our study revealed that approximately 50% of
the participants were depressed, and depression was associated
with a 2.56-fold increased risk of frailty. These findings align
with results from a meta-analysis involving patients aged 65
and older. In that meta-analysis, the presence of depression
increased frailty by 4.76 times in older men and by 2.25 times
in older women.*

Limitations

Our study is significant as it is one of the rare investigations
assessing major geriatric syndromes in oldest old age across
different age groups and gender differences. The region where
the study was conducted has been recorded as having the
second-largest older population in the country. However,
our study has some limitation such as small sample size
and the lack of a more detailed assessment of other geriatric
syndromes such as polypharmacy, fall history and demgraphic
characteristics such as patients’ marital status, education level,
and income level. Thus, in light of our findings, longitudinal
studies could further investigate the factors influencing frailty
in oldest old age in greater detail, particularly considering the
influence of gender.

CONCLUSION

Our study observed that women reach advanced ages more
frequently and experience increased frailty than men.
The impact of modifiable factors such as depression and
malnutrition on frailty in oldest old age was found to be
substantial. Given that frailty exacerbates adverse outcomes
in older adults, it is essential for clinicians to remain vigilant
about treatable factors that influence frailty, such as depression
and inadequate nutrition. Furthermore, health policies should
be shaped to promote increased screening geriatric assessment
for the “oldest-old” population.
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ABSTRACT

Aims: Pediatric genitourinary system symptoms are one of the principal causes of admission to pediatric emergency departments
(PEDs). This study describes the characteristics and management of genitourinary system symptoms in patients admitted to our
PED.

Methods: This retrospective, observational study was conducted in a PED at Samsun University between January 2019 and
October 2023. Children younger than 18 who presented to our PED and were diagnosed with urogenital pathologies were
included. The patients’ sex, age, arrival time, presenting complaint, diagnosis, length of stay in the emergency room, emergency
surgery requirements, and length of hospital stay were extracted from the electronic medical records.

Results: A total of 1265 children with a mean age of 8.2+5.17 years, 855 (67.6%) boys and 410 (32.4%) girls, presented to the PED
during the study period. The mean duration of symptoms was 10.95+5.01 hours. The most common presentation symptoms
were dysuria (40.9%), scrotal pain/swollen/erythema (32.5%), and fever (11.8%), while the most common diseases were urinary
tract infection (56.5%), epididymitis/epididymo-orchitis (24.8%), and testicular torsion (4%). The mean time from diagnosis to
treatment was 2.9+0.82 hours, and the mean time elapsing in the waiting room was 3.4+1.01 hours. Two hundred ninety-five
(23.3%) patients were hospitalized, while emergency surgical procedures were performed on 82 (6.5%).

Conclusion: The majority of children presenting due to genitourinary system symptoms can be safely treated in the emergency
room. Severe urological emergencies resulting in morbidity and mortality in pediatric patients are rare.

Keywords: Children, genitourinary system, pediatric emergency

INTRODUCTION

Pediatric emergency care is particularly problematic in
terms of patient safety. Emergency pediatric physicians are
required to perform rapid and accurate evaluations in the
face of limited time and resources, especially considering the
vulnerability of their patients. The numbers of presentations
to pediatric emergency departments (PEDs) are rising, and
this can impact on the care received by acutely ill and injured
children. This in turn can lead to worsened health care quality,
poor clinical outcomes, and low patient satisfaction.’

Children represent 40% of emergency department patients
in the USA, and demands for PED services have also risen
significantly in China."* Urological emergencies constitute
approximately 2.5-10% of cases presenting to the PED.**
The etiologies of pediatric urinary emergencies vary widely,
from urinary to genital pathologies, and these may involve
both sexes. Urological emergencies exhibit various different
manifestations, but are rare in the pediatric population.®
While very few pediatric urology emergencies are fatal, such
genuine emergencies can result in the affected organ being lost
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or severely damaged (such as testicular torsion or priapism)
or even to mortality (as in severe renal trauma or urosepsis)
unless recognized and treated promptly.

Similarly to pediatric urology, pediatric emergency medicine
is arelatively recent field of specialization.® Pediatric urological
emergencies represent only a small fraction of all pediatric
emergencies. Our search of the literature revealed only a
limited number of studies of patients presenting to the PED
due to pediatric urogenital symptoms. This study describes
the clinical and other characteristics and management of
patients with genitourinary system symptoms presenting to
the Samsun University Department of Pediatric Emergency
Medicine, Turkiye.

METHODS

Ethics

The study was carried out with the permission of the Samsun
University Clinical Researches Ethics Committee (Date:
18.10.2023, Decision No: 2023/19/13). All procedures were
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carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Study Population

This retrospective observational study involved children aged
18 and younger who presented as emergency/urgent cases
to the PED with pathologies of the urogenital system at the
Samsun University, Samsun Women & Children’s Training
and Research Hospital between January 2019 and October
2023.

Inclusion Criteria

o Age0-17 years,

o  Children diagnosed with urogenital pathologies such as
urinary tract stones, testicular torsion, hydrocele, urinery
retention, etc.

o  Children with isolated urinary tract infection

o  DPatients with isolated genitourinary trauma

Exclusion Criteria

«  Patients with co-existent acute gastroenteritis, respiratory
tract infections, acute otitis, or acute sinusitis

o Genitourinary trauma with multiple traumas such as
accompanying liver, spleen, extremity, or cranial traumas

o Patients who were not examined in the PED

The first symptom regarded by us as the most important
urogenital complaint during presentation to the emergency
department was included in the evaluation, and additional
symptoms were not considered.

Setting

The Samsun Women & Children’s Training and Research
Hospital is a tertiary institution that also receives referrals
from neighboring cities. The PED admits any child with
illness and/or injury, irrespective of severity. All patients
are first evaluated by an emergency physician. The attending
physician then decides on the need for consultation with a
specialist and on subsequent referral or discharge.

Data Collection

Data including the patient’s sex, age, arrival time, presenting
complaint, examinations, diagnosis, length of stay in the
emergency room, emergency surgery requirement, and length
of hospital stay were retrieved from the medical records and
recorded.

Statistical Analysis

Data analysis was carried out on SPSS version 25 software
(statistical package for social sciences- IBM Corp., Armonk,
NY, USA). Nominal data were expressed as frequencies and
percentages and continuous data as mean+standard deviation.

RESULTS

A total of 1265 patients with a mean age of 8.2+5.17 years
were included in the study. Presentations to the emergency
department were most frequent among children aged 0-0.9
years. Patient distributions by age groups are shown in
Figure. Eight hundred fifty-five (67.6%) patients were boys
and 410 (32.4%) were girls. The mean complaint duration was
10.95+5.01 hours, and the mean waiting time in the emergency
room was 3.4+1.01 hours. The patients’ characteristics are
listed in Table 1.
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Figure. The patients’ age distributions

Table 1. Detailed characteristics of the patients in the study

Clinical variables Values
Total number 1265
Age (years, mean+SD) 8.245.17
Sex, gitls (n, %) 410, 32.4%
Complaint duration (hours, mean+SD) 10.95+5.01
(thilistnrfgzlil;%t\)ween diagnosis and treatment 2.9+0.82
Length of stay in the emergency room (hours, mean+SD) 3.4+1.01
Hospitalization rate (n, %) 295, 23.3%
Referral to another hospital (n, %) 17,1.3%
Emergency surgery rate (n, %) 82,6.5%
Length of hospital stay (days, mean+SD) 3.81+2.59

SD: Standard deviation

Each child’s major symptom at presentation to the PED was
included in the evaluation, any additional symptoms being
excluded. Accordingly, the most frequent symptom was
dysuria (40.9%), followed by scrotal pain/swollen/erythema
(32.5%), and fever (11.8%). The least frequent symptom was
acute urinary retention (0.5%). The presentation symptoms
are summarized in Table 2.

Table 2. Presenting genitourinary system symptoms in a PED

Presenting symptoms Patients (n) Patients (%)

Dysuria 517 40.9
Scrotal pain/swollen/erythema 412 325
Fever 149 11.8
Hematuria 65 Sl
Renal colic 49 3.9
Nausea/vomiting 46 3.6
Trauma symptoms 21 1.7
Inability to pass urine 6 0.5

PED: Pediatric emergency department

The most frequently encountered urogenital system pathology
in this study was urinary tract infection, observed in 715
(56.5%) patients, with a mean age of 6.17+4.73 years. The
second most common entity was epididymitis/epididymo-
orchitis, seen in 314 (24.8%) patients, with a mean age of
10.96+4.38. This was followed by urinary tract stone, in 82
(6.4%) children. Urogenital trauma was observed in 29 (2.3%)
patients.
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Testicular torsion was seen in 51 (4%) children, with a mean
age of 12.94+3.5 years. Five (9.8%) of these were transferred to
another center, and 46 (90.2%) were taken for surgery. Bilateral
orchidopexy after successful detorsion was performed on
36 of those patients, and orchiectomy on 10. Emergency
surgical procedures involving intracorporeal lithotripsy and/
or ureteral catheterization were performed on 23 (28%) of the
82 patients with urinary tract stone disease. Fifty-nine (72%)
of the patients with urinary tract stone received medical
treatment. Isolated genitourinary trauma was determined
in 29 (2.3%) patients, and renal trauma was present in 11
(37.9%) cases. One patient underwent nephrectomy, the others
receiving conservative treatment. Circumcision injuries were
observed in nine (31%) patients. All circumcision injuries,
such as bleeding, were treated in the emergency room by
pressure application and ligation of the bleeding vessels.
Primary surgical repair was performed on one child with
intraperitoneal bladder trauma and on another with bicycle
accident-related penile trauma.

Nine hundred seventy (76.7%) of the patients with urogenital
system pathologies were discharged from the emergency
room for follow-up by the outpatient clinic, 295 (23.3%)
were admitted to the ward for further care, and 17 (1.3%)
were referred to other centers, for social/technical reasons.
Emergency surgery was performed on 82 (6.5%) patients. All
patients presenting due to urogenital trauma were hospitalized,
apart from those with circumcision injuries, none of whom
were hospitalized. Forty-six of the patients with testicular
torsion were hospitalized, while five were referred to another
center on an emergency basis (at their own request). One
hundred fifty (20.9%) of the 715 patients with urinary tract
infection, 31 (9.8%) of the 314 with epididymitis/epididymo-
orchitis, and 23 (63.8%) of the 36 with ureteral stone were
hospitalized. The total length of stay among the hospitalized
patients was 3.81+2.59 days. No mortality occurred in any
case. The patients’ specific diagnoses, mean ages according to
diagnosis, and hospitalization rates are shown in Table 3.

Table 3. Specific diagnosis in a PED

Patients  Age (years, Discharged/ward/
Diagnosis (n, %) meantSD) referred (n)
Urinary tract infection 715,56.5%  6.17+4.73 150/565/-
Epididymitis/epididymo- 314 54 89 10.96+4.38 31/283/-
orchitis
Testicular torsion 51, 4% 12.94+3.5 -/46/5
Acute hydrocele 45, 3.6% 9.13+3.34 40/5/-
Kidney stone 42,3.3% 11.42+5.09 30/8/4
Ureter stone 36, 2.8% 11.33+5.16 10/23/3
Parenchymal kidney disease 16, 1.3% 5.05+4.98 12/4/-
Renal trauma 11, 0.9% 11.09+3.8 -/11/-
Circumcision injuries 9,0.7% 7.11+1.83 9/-1-
Bladder/urethra trauma 8, 0.6% 9.12+4.58 -/8-
Urinary retention 6,0.5% 13.33+3.26 -/6/-
Bladder stone 3,0.2% 10+3.6 2/1/-
Renal mass 3,0.2% 12.66+0.57 #=l/3
Testis tumor 2,0.2% 13.5+£3.53 -/-12
Ureterocele 2,0.2% 13.5+0.7 2/-1-
Penis trauma 1,0.1% 4 -/1/-
Urethra stone 1,0.1% 16 -/1/-

PED: Pediatric emergency department, SD: Standard deviation

DISCUSSION

This study describes the epidemiological profile and
management of pediatric urogenital pathologies seen in a
PED. Boys (67.6%) significantly outnumbered girls. Similar
studies have also reported a male predominance in terms
of urological emergencies.*” The reason for this is unclear,
although variations in the anatomical characteristics of the
male and female urogenital system may be involved." The
mean age of the children presenting to the PED with pediatric
urogenital pathologies was 8.2+5.17 years, a figure consistent
other studies.”” The two most commonly involved age groups
in the present study were 0-0.9 years and 4-4.9 years. This is
in contrast to a previous study from Turkiye, in which the
most frequent age groups were 2-5 and 6-10 years.” However,
those authors did not ensure homogeneous distribution
when establishing their age groups, and this may explain the
inconsistency between the two studies.

The most common diagnosis in this study was urinary tract
infection, seen in 715 (56.5%) patients. This is a frequent
entity among pediatric patients presenting to the emergency
department.'™" A previous study from Turkiye reported a
prevalence of 48.1%.° Our finding is thus consistent with that
study and also with research from other countries.

The surgical procedure applied depended on the etiology of
the urological emergency concerned. Patients with testicular
torsion underwent bilateral orchidopexy following successful
detorsion in case of a viable testis and orchidectomy in case
of non-viable testes. Time is of the essence in such cases. The
state of the testis at surgery depends on the time elapsing
between the onset of symptoms and treatment. Orchidectomy
and contralateral testicular fixation were performed on 10
(21.7%) patients. Previous studies have reported rates of
testicular torsion-related orchidectomy of 21-39.6%."*"> Our
study is thus consistent with the previous literature from that
perspective.

Trauma is a frequent cause of urological emergencies seen in
the emergency room.” Pediatric genitourinary trauma can
be either iatrogenic, following surgical procedures such as
circumcisions and pelvic and abdominal surgeries, or may
result from road traffic accidents, falls from heights, assaults,
and sports injuries.”'®” Traffic accidents are one common
cause among older children. When the kidneys are affected,
this is usually associated with multiple organ injuries. Bladder
injuries occur in lower abdominal and pelvic traumas, while
urethral injuries are often associated with pelvic injuries.>”
The incidence of genitourinary trauma in the present study was
2.3%, renal, bladder, urethral, and penile trauma representing
1.6%. A study from Nigeria reported an incidence of renal,
bladder, urethra, and penile trauma in children of 2.2%.* A
figure of 5.3% was reported in a large 75-patient series from
Turkiye.” Our incidence of renal, bladder, urethra, and penile
trauma was thus lower than those reported in previous
publications. This may be due to only patients with isolated
genitourinary trauma being included in the present study,
with multi trauma patients being excluded.

The incidence of circumcision injuries in this study was
0.7%. A previous study from outside Turkiye reported a
much higher figure, of 13.1%.* The law in Turkiye states
that circumcision may only be carried out by physicians,
and it is illegal for assistant health personnel or non-health
personnel to perform it. Iatrogenic injuries to the external
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genitalia are not uncommon during circumcisions carried
out by untrained personnel.”® This difference between the two
studies may derive from circumcision being only performed
by physicians in Turkiye.

The incidence of urinary tract stones in this study was 6.4%.
A previous study from Turkiye involving a low number
of cases reported a figure of 6.6%.° The stones in this study
were located mainly in the kidney (51.3%) and ureter (43.9%),
followed by the bladder (3.6%) and urethra (1.2%). Urinary
tract stone disease is endemic in Turkiye, and a high incidence
of upper urinary tract stone in children may be regarded as
normal."® One surprising finding from this study is that the
incidence of bladder stone was much higher than usual in the
country. An extensive multicenter study of pediatric patients
in Turkiye reported an incidence of bladder stone of 0.8%."
Neurogenic bladder was observed in two of the three children
with bladder stones in the current study, while no pathology
was detected in the other patient.

The treatment of patients presenting with urinary tract
stones was initiated in as conservative a manner as possible.
Emergency surgical intervention was planned for the 23 (28%)
children who failed to respond to or who were unsuitable
for conservative treatment, and these underwent laser
lithotripsy and/or ureteral catheterization. Surgery under
elective conditions was planned for children with indications
for surgery but who were not considered for emergency
procedures. Publications from Turkiye and elsewhere have
reported rates of 19.4% and 35%, respectively, for emergency
surgery among children presenting to the emergency
department with urinary tract stones.””? Our own emergency
surgery rate due to urinary tract stone was 28%, compatible
with the previous literature.

This study also examined the mean ages at which the
emergency urological pathologies occurred. Urinary tract
infections were observed at 6.17+4.73 years, and epididymitis/
epididymo-orchitis at 10.96+4.38 years. Orchitis occurs
more frequently in late adolescence.”” In the present study,
epididymitis/epididymo-orchitis was more common in the
prepubertal age group, although the prevalence in our patients
was similar to that reported in other publications.””** The
mean age at testicular torsion was 12.94+3.5 years, similar to
figures in publications from both Turkiye and elsewhere.*** In
addition, the mean age of the children presenting with kidney
stone, ureter stone, and renal trauma was approximately 11
years, while that for children presenting with parenchymal
kidney disease was 5.05+4.98 years.

In the present study, 23.3% of patients were hospitalized for
further care. A figure of 50.3% was reported in a previous
overseas study, and 57.3% in earlier Turkish research.*’
These are both considerably higher than our own rate. The
prevalence of urinary tract infection, epididymitis, and
epididymo-orchitis in the present study was 81.3%. Patients
with those conditions were excluded from the first of those
two studies, while that specific patient group constituted
52% of the population in the second. The low number of
hospitalized patients in our study may be regarded as normal
due to the large number of patients with urinary tract
infection, epididymitis, and epididymo-orchitis and to the
low hospitalization rate among that group. However, when
the patients with urinary tract infection, epididymitis, and
epididymo-orchitis were excluded, our hospitalization rate

rose to 52.1%, a figure consistent with other publications in
the literature.

Limitations

The principal limitations of this study are its single-center
and retrospective character. Another involves the relatively
short study period. Further prospective, multicenter studies
are now required to corroborate our findings. However, we
also think that these results are important in the light of the
scarcity of previous publications regarding urogenital system
pathologies presenting to the PED.

CONCLUSION

This study indicates that the majority of children presenting to
the PED due to genitourinary system symptoms can be safely
treated in that setting, that one-fifth of children presenting to
the PED may require hospitalization for further care, and that
a few cases may require emergency surgery. Severe urological
emergencies causing morbidity and mortality in children are
very rare.
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ABSTRACT

Aims: The aim of this study is to compare the perioperative effects of tibial common peroneal nerve block (TCPNB) and sciatic
nerve block (SNB) with popliteal approach in patients undergoing unilateral foot and ankle surgery.

Methods: This prospective, single-center study conducted between August 2021 and August 2022, 84 patients undergoing foot
and ankle surgery were included and randomized. 12 patients were excluded for various reasons and the patients were divided
into two groups, group tibial common peroneal nerve block (group T) (n=36) and group sciatic nerve block (group S) (n=36).
For group T, the tibial and common peroneal nerves were visualized and blocked separately. For group S, the sciatic nerve in the
popliteal fossa was visualized and blocked. Block imaging time, block procedure time, anesthesia onset time, block performance
time, and number of needle insertions for the block were recorded. Postoperative (PO) Visual Analog Scale (VAS) scores, PO
analgesic consumption and patient satisfaction were also recorded.

Results: Group T had statistically significantly longer block imaging and block procedure time (p<0.01) and statistically
significantly shorter anesthesia onset time (p<0.01). Group T was statistically significantly longer (p<0.01) when block
performance time and PO first analgesic requirement time were compared (19+2.4,13.8+3.2). When the PO VAS scores of the
groups were analyzed, group T had statistically significantly lower VAS scores at 1, 6, 12 and 24 hours except for the post operative
care unit (PACU) VAS score. The number of needle insertions was statistically significantly higher in group T (p<0.001). Block
success, complications, postoperative nausea and vomiting and additional anesthetic requirement were similar in the groups.
Conclusion: Preferring TCPNB in foot and ankle surgery is not only successful in the time of anesthesia initiation; It also has
positive effects in terms of block performance time, PO analgesic effectiveness and efficient use of resources.

Keywords: Foot and ankle surgery, peripheral nerve block, postoperative pain management, ultrasound guidance, tibial and
common peroneal nerve block, sciatic nerve block

INTRODUCTION

Foot and ankle surgery is one of the frequently performed
orthopedic surgical procedures."” Surgical procedures such

procedure.’ In these surgeries, general anesthesia, central
regional methods and peripheral nerve blocks can be applied.

as hallux valgus, hallux rigidus, hammer toe, and finger
fractures are examples of foot and ankle surgery.’ The biggest
concern of patients undergoing foot and ankle surgery is
the pain and mobility limitation they will experience. Post-
surgical osteotome-induced pain can continue for up to 3 days;
successful pain management is as important as the surgical
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The safety and effectiveness of peripheral nerve blocks have
been proven in patients for whom general anesthesia and
central neuraxial blocks (epidural and spinal anesthesia)
are risky and contraindicated.’ In foot and ankle surgery; in
peripheral nerve blocks with a popliteal approach, the block
application point is very important. In this surgery, sciatic
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nerve block (SNB) can be applied before the sciatic bifurcation
in the popliteal fossa, and tibial and common peroneal nerve
block (TCPNB) can be applied after the bifurcation. When
anesthetic and analgesic effectiveness are compared, distal
blockade applications seem more advantageous compared
to proximal blockade applications. Studies in this area date
back many years and have not sufficiently demonstrated the
differences between SNB and TCPNB for foot and ankle
surgery.®’

The primary aim of our study is; the aim is to compare
the postoperative (PO) VAS scores of SNB and TCPNB
in unilateral foot and ankle surgery, and the secondary
objectives are to compare the anesthesia onset time and block
performance time.

METHODS

This study was carried out in a tertiary level training and
research hospital; it is a clinical, prospective and randomized
study. Our work; it was approved by the Giilhane Training and
Research Hospital Scientific Researches Ethics Committee
(Date: 23.076.2021, Decision No: 2021/44) and was conducted
in accordance with the ethical principles stated in the
Declaration of Helsinki. Written informed consent was
obtained from all patients participating in the study.

Adult patients who are aged 18-81, American Society of
Anesthesiologists (ASA) 1-3, fully oriented and cooperative,
who underwent unilateral foot and ankle surgery at our center
between August 1, 2021 and August 1, 2022, were included in
the study. Exclusion criteria from the study were; patients with
bleeding diathesis, spinal and neurological damage, infection
at the needle entry site, pregnancy and breastfeeding, local
anesthetic allergy, general anesthesia, those who want to
withdraw from the study voluntarily, and those with advanced
liver, heart or kidney failure. In the operating room, 84 patients
were randomized using the closed envelope drawing method,
12 patients were excluded from the study for various reasons
and divided into two groups; group T, those who underwent
TCPNB and group S, those who underwent SNB (Figure
1). In both groups, sedation was provided with 0.04 mg/kg
intravenous (IV) midazolam after standard ASA monitoring.
All patients were treated preoperatively with a posterior
approach in the prone position, using high-frequency linear
13-5 MHz Sonosite (FUJIFILM SonoSite, Inc., Bothell, WA)
USG and a 21 Gauch 100 mm Braun Stimuplex (B. Braun
Medical, Bethlehem, PA) block needle. A total of 20 ml of
local anesthetic was used in both groups, with 14 ml of 0.5%
bupivacaine and 6 ml of 2% lidocaine.

Tibial-Common Peroneal Nerve Block and Sciatic
Nerve Block

The USG probe was placed transversely into the popliteal fossa
and the popliteal artery, popliteal vein and biceps femoris were
identified. Sciatic nerve bifurcation was detected with the
guidance of the popliteal artery. For sciatic nerve blockade,
the USG probe was directed from the bifurcation towards the
cephalad, targeting 2 cm proximal to the bifurcation (Figure
2). For the blockade of the tibial and common peroneal
nerves, the USG probe was directed caudally to visualize
the relevant nerves separately. After the optimal image, the
block needle was continuously visualized and directed to the
relevant nerve with an in-plane short axis approach (Figure
3). As it was observed that no blood was seen with negative

I Eligible Patients (n=84)

Excluded (n=9)

« Unable to regional anesthesia (n:3)
- Cognitive impairment (n:2)

- Inability to Evauate (n:3)

« Chronic pain/neropathy (n:1)

Enroll t

Patients included (Randomized) (n:75)

| T Group (n:37) I Allocation | S Group (n:38) |
‘ Failed block (n:1) ‘ Follow-up | Failed block (n:2) |
I Patients analysed (n:36) ‘ Analysis ‘ Patients analysed (n:36) ‘

Figure 1. Flow chart of patients selection

T: Tibial common peroneal, S: Sciatic, n: Number

Figure 2. Sciatic nerve anatomy
N: Needle, S: Sciatic nerve, PA: Popliteal artery, PV: Popliteal vein

Figure 3. Tibial-common peroneal nerve anatomy

N: Needle, T: Tibial nerve, CP: Common peroneal nerve, PA: Popliteal artery
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pressure aspiration, block was applied with divided doses of
5 ml, intermittent aspiration and multiinjection techniques.
A total of 20 ml of local anesthetic, 10 ml each, was applied to
the tibial and common peroneal nerves, and a total of 20 ml
of local anesthetic was applied to the sciatic nerve. During the
block, circumferential spread at the needle tip was achieved
with multiple injections, and the needle tip was repositioned
in case of unexpected resistance in the syringe. When
necessary for optimal image, anesthesia and block quality,
the block needle was removed from the skin and re-entered
through the skin.

Demographic data of the patients were recorded. Tourniquet
was not used in any of the patients included in the study and
the types of surgeryincluded calcaneus fracture, hallux rigitus,
hallux valgus, mass excision, ingrown nail, finger amputation,
arthrodesis and foreign body excision. Preoperative USG
imaging time, block procedure time, number of needlings and
anesthesia start time were recorded. The time between when
the USG probe touched the skin and the block needle entered
the skin was recorded as the block imaging time (min), and
the time between the time the block needle entered the skin
and the time it left the skin after the procedure was recorded
as the block application time (min). The number of times the
needle passed through the skin during the procedure was
recorded. During the intraoperative period, the surgical time
and the amount of additional anesthetic used were recorded.
Peripheral blocks and follow-ups of the patients were
performed by the same research assistant. In both groups,
during the PO period, when VAS was >5, 1 g paracetamol
and 50 mg IV tramadol were administered for analgesia. The
amounts of analgesics used were recorded.

All patients were monitored in the postoperative care unit
(PACU), and VAS scores at 1, 6, 12 and 24 hours and the
presence of postoperative nausea and vomiting (PONYV)
were recorded. The block performance time (h) (time for
sensory block to begin to resolve), the time when the patients
experienced pain for the first time (VAS>3) and the patient
satisfaction for the block at the 24" hour of PO were evaluated
with a Likert Scale and recorded.

Sample Size and Statistical Analysis

The number of patients was determined as a minimum of
60 people in the G-power program, aiming for a 5% margin
of error and a minimum of 80% study power. For standard
deviation, studies in the literature are taken as basis.
Statistical package for social sciences (SPSS), version 22.0
for Windows (SPSS Inc. Chicago, USA) computer package
program was used for statistical analysis of the research data.
In the descriptive statistics section, categorical variables
are presented as numbers and percentages, and continuous
variables are presented as meantstandard deviation and
median (minimum-maximum value). The conformity of
continuous variables to normal distribution was evaluated
using visual (histogram and probability plots) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests). In data
that did not comply with normal distribution, the Mann-
Whitney U test was used for comparison analyzes between
two independent groups, and in normally distributed data, T
test was used between two independent groups. Chi-square
test was used in the comparison analysis for categorical
variables between independent groups. In the study, the
statistical significance level was accepted as p<0.05.

RESULTS

In our study, data of 72 patients were analyzed. 36 patients
were assigned to group T and 36 patients to group S. The
demographic data and surgical procedure times of the groups
were similar (Table 1).

Block imaging and block procedure time were statistically
significantly longer in group T (6.5£1.8 vs 4.4£1.8; 7.2+1.6 vs
5.1+1.6 p<0.01), while anesthesia onset time was statistically
significantly shorter (8.1£1.1 vs 13.7+2.3 p<0.01). When the
patients’ block performance time and PO first analgesic
requirement time were compared, group T was statistically
significantly longer (18+2.8 vs 12.5+2.4/19+2.4 vs 13.8+3.2
p<0.01). When the PO VAS scores of the groups were
compared, group T was statistically significantly lower in the
1%, 6, 12" and 24" hour VAS scores, except the PACU VAS
score (Table 2).

Table 1. Demographics and preoperative data

Group T (n=36)

Group S (n=36)

Mean+SD, median (min-max) Mean+SD, median (min-max) p-value
Age (years) 58.8+13.9, 61 (30-80) 52.8+15.5, 53 (21-80) 0.085!
Height (cm) 168.3+9.6, 168 (152-196) 168.5+11.6, 170 (150-203) 0.903'
Weigt (kg) 76.8+12.5, 76.5 (55-107) 83.5+18.1, 84 (50-130) 0.071"
BMI (kg/m?) 27.143.7,28.0 (19.0-34.2) 29.145.6, 28.5 (17.8-47.1) 0.078!
n %* n %*
Gender
Female 14 38.9 12 36.1
0. 806*
Male 22 61.1 24 63.9
ASA
1 1 2.8 4 11.1
2 15 41.7 19 52.8 0.153°
3 20 55.6 13 36.1

*Column percentage, Independent sample T test, Contunity correction chi-square, Pearson chi-square, T: Tibial common peroneal, S: Sciatic, Min: Minimum, Max: Maximum, SD: Standard deviation,

BMI: Body-mass index, ASA: American Society of Anesthesiologists classification, n: Number

42




Kina et al. Comparison of sciatic nerve block and tibial-common peroneal nerve block

Table 2. Comparison of data regarding surgery, peripheral nerve block, and postoperative follow-up between groups

Group T (n=36)

Group S (n=36)

Mean+SD, median (min-max) Mean+SD, median (min-max) p-value
Surgical procedure time (min) 85.2+37.5, 75 (35-190) 79.8+40.2, 74.5 (30-215) 0.463!
Viewing time (min) 6.5%1.8, 6.5 (4-12) 4.4+1.8,4.2 (2.2-11) <0.001"
Block processing time (min) 7.2+1.6,7.0 (5-11) 5.1+1.6, 5 (3-10.5) <0.001*
Anesthesia start time (min) 8.1+1.1, 8.2 (5-10.5) 13.7+2.3, 13 (10.5-20) <0.001?
Block performance time (hour) 18.0+2.8, 18.0 (12-25) 12.5+2.4, 13 (6-18) <0.001?
Time to first PO analgesic requirement (hour) 19.0+2.4, 20 (14-24) 13.8+3.2, 14 (6-20) <0.001?
PACU VAS 0.03+0.17, 0 (0-1) 0.19+0.58, 0 (0-3) 0.088!
PO1 VAS 0.03+0.16, 0 (0-1) 0.31+0.75, 0 (0-3) 0.044'
PO6 VAS 0.33+0.71, 0 (0-3) 0.91+1.34 0 (0-5) 0.022!
PO12 VAS 1.11+1.24, 1 (0-5) 1.75+1.46, 1 (0-5) 0.035!
PO24 VAS 2.69+1.47,2.5 (1-7) 3.39+1.32, 3 (0-7) 0.021'

Mann-Whitney U test, Independent sample T test, T: Common peroneal, S: Sciatic, PACU: Postanesthetic care unit, Min: Minimum, Max: Maximum, SD: Standard deviation, VAS: Visual Analog Scale,

PO: Postoperative, PO1: Postoperative 1" hour, PO6: Postoperative 6" hour, PO12: Postoperative 12" hour, PO24: 24 postoperative, Min: Minute, n: Number

The patients’ block success, complications, PONV, and need
for additional anesthetics were similar. In group S, a single
needle insertion was required for the block in 75% of cases.
In group T, a single attempt was successful in 13.9% of
cases, while two or more attempts were necessary in 86.1%.
Specifically, three attempts were required in 7 patients (19.4%)
within group T. The number of needle insertions in group T
was statistically significantly higher (p<0.001) (Table 3).

Table 3. Comparison of some variables between groups

Group T (n=36) GroupS$S (n=36) p-value

n %* n %*
Block success (n: 75)
Successful 36 97.3 36 94.7
1.000!
Not successful 1 2.7 2 5.3
The number of attempts for nerve block (7 patients: 3)
1 5 13.9 27 75.0
<0.001*
2-3 31 86.1 9 25.0
Need for additional anesthetic
None 31 86.1 25 69.4
Yes 5 13.9 11 30.4
Complication
Yes 0 0 0 0
None 36 100 36 100
PONV
None 31 86.1 34 94.4
0.429!
Yes 5 13.9 2 5.6

*Column percentage, Fisher chi-square, Contunity correction chi-square, T: Tibial common

peroneal, S: Sciatic, PONV: Postoperative nausea and vomiting, n: Number

38.9% of group T and 58.3% of group S consumed PO 1 g
paracetamol and 50 mg tramadol. Although the percentage
of analgesic use in the group T was numerically low, no
statistically significant difference was detected between the
groups in terms of analgesic consumption (p>0.05). When PO
24™ hour satisfaction scores were compared; 80.5% of group T
participants and 97.2% of group S participants answered that
they were satisfied or very satisfied.

DISCUSSION

This study reveals that TCPNB has lower VAS scores than SNB
in unilateral foot and ankle surgery. It also shows significantly
better results in anesthesia onset time and block performance
time.

In footand ankle surgery, peripheral nerve blocks are also used
as an alternative to general anesthesia and central neuraxial
blocks.® Peripheral nerve blocks can be used safely and
effectively, especially in patients for whom general anesthesia
and central neuraxial blocks are risky. In addition, peripheral
nerve blocks have advantages such as low side effect profile,
high patient satisfaction, early mobilization, early discharge
and low cost.” For these reasons, SNB is widely used in foot
and ankle surgery."” Many techniques have been described for
SNB in foot and ankle surgery, such as parasacral, posterior,
anterior, subgluteal and popliteal approaches." The popliteal
approach is the most frequently applied technique.”” In this
technique, the sciatic nerve can be blocked at any level in the
popliteal fossa. Since there is no optimal decision regarding
the application site of popliteal blocks; while SNB can be
performed with a single needle insertion, TCPNB can also
be performed closer to the surgical area with one or more
attempts after bifurcation. Although the effectiveness and
reliability of SNB have been proven; studies have shown that
as the distance to the surgical field decreases and the nerve
diameter decreases, the duration of block formation shortens
and the effectiveness of the block increases.”** In our study,
we found the start time of group T anesthesia to be statistically
significantly shorter and obtained similar results with the
literature.''¢

In a study by Hamid et al.'® sciatic and tibial-common
peroneal nerve block was performed in 52 patients under USG
guidance. Using 30 ml of block fluid, the results of this study
showed that the block procedure time and imaging time were
similar between the groups. In our study, block procedure
time and block imaging time were found to be higher in the T
group using a total of 20 ml of block medium. This result may
be due to the difference in method and approach between the
practitioners.

One of the problems that patients will encounter during
the PO period in foot and ankle surgery is pain.” While
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effective pain management increases patient comfort; it
also helps early mobilization, early discharge and low cost.*
In the pain management in foot and ankle surgery; We can
list IV analgesics (paracetamol, NSAIDs, opioids, etc.), local
anesthetic infiltration in the incision site, and peripheral
nerve block techniques (such as TCPNB, SNB). In addition to
providing effective pain control, peripheral nerve blocks also
significantly reduce the amount of IV analgesics consumed,
thus avoiding I'V medications such as opioids that have serious
side effects. In our study, we compared the effectiveness of
TCPNB, one of the current peripheral nerve blocks, with SNB,
which has been used for a long time, in patients undergoing
foot and ankle surgery. In our study, we showed that TCPNB
provides lower VAS scores and the block performance time
is longer compared to SNB. In addition, TCPNB’s PO first
analgesic requirement time was longer and IV analgesic
consumption was proportionally better.

After the sciatic nerve is separated by a special septa called
‘Compton Cruveilhier’ at the bifurcation level, it extends
distally in the form of the tibial and common peroneal
nerves.'*” In a study conducted in 2011, SNB with a popliteal
approach was applied at this specialized septa level and
better results were reported.”” Since we anticipated that this
particular septa would alter the spread of local anesthetic,
block success, and needling number, we had two peripheral
block groups applied from the proximal (SNB) and distal
(TCPNB) parts of the septa in our study. We did not have a
third group at the septalevel. When proximal and distal blocks
were compared, we found the number of group T needlings
to be higher due to correct needle positioning, blocking of
more than one nerve and the need for multi injection. Multi
injection technique has been recommended in the literature
to increase block success, and this technique increases the
number of needlings.” For TCPNB, where we used the multi
injection technique, our needling numbers were similar to
the literature.”” This increase in the number of needling may
negatively affect patient satisfaction. Although no difference
was found in terms of procedure-related discomfort and
patient satisfaction in the study by Prasad et al.”” in our study,
we think that the 17% patient satisfaction difference between
the groups (80.5% vs 97.2%) was due to the difference in the
number of needling between the blocks. We believe that the
difference in satisfaction between the blocks will decrease with
an increase in the dose of sedoanalgesia to be administered
before peripheral nerve block.

Limitations

There were some limitations in our study. First, owing to the
practitioner’s skill and patient diversity, it was difficult to
achieve objectively similar rates of blockage in all patients
using the current methods. Secondly, since all patients
received a block, there is no third group as a control group. In
addition, comparison of PO effectiveness between groups was
limited to 24 hours, and long-term effects and complications
could not be evaluated. There is a need for new studies with a
larger sample size, covering all 3 groups, and evaluating long-
term effects and complications.

CONCLUSION

In conclusion; although imaging time, block processing time
and number of needling are seen as disadvantages for TCPNB;
it has significant advantages in terms of anesthesia onset

time, block performance time, PO analgesic effectiveness
and amount of analgesic consumed. In our study which
includes comparing two different block application points;
We showed that TCPNB is the peripheral nerve block that
should be preferred in foot and ankle surgery for effective use
of resources.
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ABSTRACT

Aims: The small-bite abdominal closure technique has recently been described and popularized, but it remains to be investigated
in oncologic abdominal surgery. This study evaluates the effect of small-bite fascial closure (SBFC) versus standard large-bite
fascial closures on incisional hernia rates and local complications in surgical oncology patients.

Methods: This retrospective study compares the outcomes of surgeries before and after adopting the small-bite technique.
Patients who underwent midline laparotomy for abdominal malignancy and had at least 6 months of postoperative follow-up
were included in the study. Before adopting the SBFC technique, the cohort’s fascia closure was performed with gauge-1 loop
polydioxanone sutures. In contrast, after starting the SBFC, closure was performed with 2-0 polydioxanone sutures and fascial
bites spaced at 5-8 mm.

Results: The total hernia rate of the included 85 patients included was 16.5% (14/85). Patient characteristics were similar in
both cohorts. The SBFC severally reduced hernia rates in the mean follow-up period of 11.9+5.6 months from 21.8% to 6.8%,
but not statistically significantly, p=0.124. According to logistic regression modeling, SBFC (AOR=0.085, 95.0% CI 0.008-0.932,
p=0044) was independently associated with a lower probability of hernia formation in the multivariante analysis. Other factors
related to increased hernia rates were smoking (OR=8.850, 95% CI 2.518-31.110, p<0.001), sarcopenia (OR=8.850, 95% CI
2.518-31.110, p<0.001), diabetes mellitus (OR=3.827, 95% CI 1.045-14.010, p=0.043) and stage 4 cancer disease (OR=12.593,
95% CI 2.565-61.829, p<0.002) in the univariate analysis. Surgical site infection, organ or space infection, and complications
(Clavien-Dindo >3) were lower in the SBFC group, but the difference was not statistically significant (all p>0.005). The early
eventration rate was similar and the length of hospital stay was also significantly lower in the SBFC group (p-0.013).
Conclusion: The SBFC technique reduces the risk of incisional hernia development in cancer patients undergoing midline
laparotomy.

Keywords: Abdomen, cancer surgery, fascial closure, small bitek

INTRODUCTION

Midline laparotomy is the most common and well-known
technique in surgical practice. This incision allows easy
access to all abdominal quadrants and is one of the most
effective ways to enter the abdomen with minimal tissue
damage.! Different methods are used for abdominal closure
after midline laparotomy. Among these, layered closure,
Smead Jones closure, en mass closure, and retention sutures
are widely used. Regardless of the method used, incisional
hernia rates are reported to be between 10 and 23% after open
abdominal surgeries, increasing to 38% for specific risk groups
undergoing traditional abdominal wall closure.?

On the other hand, there is no evidence that continuous
sutures are superior to interrupted sutures, which are many
surgeons’ preferred method of reducing incisional hernias.’

Corresponding Author: Serdar Glimiis, seredargumus@hotmail.com
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In 2011, Milbourn and colleagues described a technique
for abdominal closure based on a small-stage closure
that significantly reduced the rate of incisional hernias.*
This technique was later supported by a 2015 randomized
controlled trial by Deerenberg and colleagues that compared
small-bite versus large-bite abdominal closure.” Different
studies have supported this technique as being superior to
classical abdominal closure techniques.®

In this study, we aimed to report how we reduced the rate of
incisional hernias with small-bite abdominal closure after
major abdominal surgery in cancer patients despite the
conventional savoir vivre of “closing the abdomen with strong
sutures.”
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METHODS
Patients and Methods

This retrospective cohort study comprehensively analyzed
consecutive open abdominal cancer surgery cases performed
by a single surgeon at tertiary centers between October 2022
and March 2024. We obtained informed consent forms from
all patients for the procedure. All procedures were carried
out per the ethical rules and the principles of the Declaration
of Helsinki. The study was conducted by the principles of
the World Medical Association Declaration of Helsinki.
The Mersin University Rectorate Clinical Researches Ethics
Committee (Date: 22.05.2024 Decision No: 2024/460)
approved ethical approval.

The surgeon’s abdominal closure technique changed in 2022.
The adoption was based on post-randomized controlled
clinical trials, and the surgeon’s training included reading
the methods described in the STITCH (Suture Techniques
to Reduce the Incidence of the Incisional Hernia Trial).” As
of December 13, 2022, the surgeon had received full training
in small-bite abdominal closure and adopted the technique,
resulting in over 90% consistency after the adoption To assess
the impact of this intervention, we divided patients into two
groups: the pre-adoption group included individuals who
underwent surgery between October 1, 2021, and December
13,2022 and the post-adoption group operated on by the same
surgeon between December 14, 2023, and March 1, 2024.

We selected patients aged 18 years and older who underwent
elective or emergency surgery via midline laparotomy for
suspected or confirmed cancer using data from the prospective
database of the hospitals. Only patients with at least six
months of follow-up in our electronic medical records were
included. Patients who underwent out-of-midline laparotomy,
such as Chevron, bilateral subcostal, McBurney, paramedian,
or Pfannenstiel incision were excluded from the study.

The development of a hernia was determined by examining
cross-sectional imaging methods [computed tomography
(CT), magnetic resonance imaging (MRI), or positron
emission tomography (PET-CT)] carried out during medical
oncology controls, and the study did not include patients with
a follow-up period of less than six months, patients who died
in the early postoperative period, or patients who did not have
follow-up imaging after discharge.

Operative Technique

The initial group of patients underwent “large-bite” closure,
where sutures were placed at intervals of at least 10 mm
both in-depth and laterally, employing a mass or layered
closure technique with gauge-1 loop polydioxanone sutures.
In contrast, the subsequent group received a “small-bite”
fascial closure method. This entailed taking facial bites 5-8
mm from the edge and a maximum of 5 mm apart, using
a 2-0 polydioxanone suture while ensuring that only the
aponeurosis was involved, leaving the fat and muscle tissue
untouched. The suturing process started from the incision’s
lower (caudal) end and proceeded upwards towards the top
(cranial) end (Figures 1, 2).

Analyzed Parameters

Using univariate and multivariate analyses, patient factors
and perioperative variables of interest were investigated for
their association with hernia formation, including age, gender,

Figure 2. Demonstration of stitch density and length

Statistical Analysis

This study used the SPSS v 24.0 statistical package program
for statistical analyses. Categorical measurements were
reported as numbers and percentages, while continuous
measurements were summarized as the mean deviation and
minimum-maximum. Analytical methods were used to
determine whether the variables were normally distributed.
The chi-square test was used to compare groups, the Fisher
exact test to compare the effects of techniques and the Mann-
Whitney U test to compare parameters that did not show a
normal distribution in two unpaired samples. Univariate and
multivariate regression analyses measured the relationship
between two or more quantitative variables. The results were
reported as the mean SD, median, number (n), and percentage
(%). A p-value <0.05 was considered significant.

RESULTS

The male-dominated study cohort consisted of 85 patients,
most of whom exhibited colorectal cancers (56.5%). The
demographic characteristics were similar in both groups,
including the presence of smoking, sarcopenia, diabetes
mellitus, coronary artery disease, chronic obstructive
pulmonary disease, and anticoagulant use were similar in
both groups (Table 1).

Those with a p-value below 0.1 in the univariate analysis were
included in the multivariate analysis. The adjusted odds ratio
for hernia development in small-bite clouser is 0.085; in large-
bite clouser, the risk increases by 11.7 times. According to the
univariate analysis, the risk of hernia is increased 7.273 by
smoking (95.0% CI=2.108-25.092), 8.850 times by sarcopenia
(95.0% CI=2.518-31.110), 3.827 times by having diabetes
mellitus (95.0% CI=1.045-14.010) and 12.593 times by having
stage 4 cancer (95.0% CI=2.565-61.829). In multivariate
analysis, smoking (AOR=6.956; 95.0% CI=1.149-42.114) and
sarcopenia (AOR=5.430; 95.0% CI=1.062-27.769) were found
to increase the risk of hernia, while small-bite (AOR=0.085;
95.0% CI=0.008-0.932) was found to decrease it (Table 2).

Although surgical site infection, organ or space infection,
and Clavien-Dindo frequencies >3 were more common in the
large-bite group than in the small-bite group, no statistically
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Table 1. Open abdominal cancer surgery patients characteristics

Total Large-bite Small-bite

(n: 85) (n: 55) (n: 30)
Age 57.7+14.5 60.5£12.7 52.5+16.4 0.053*
—— Male 60 (70.6) 39(70.9) 21(70.0) 0.930°
Female 25(29.4) 16(29.1) 9(30.0)
Smoker 19 (22.4) 10(18.2) 9(30.0) 0.211°
Sarcopenia 21(24.7) 14(25.5) 7(23.3) 0.828"
Diabetes mellitus 14 (16.5) 8(14.5) 6(20.0) 0.511¢
Coronary artery disease 24 (28.2) 16(29.1) 8(26.7) 0.812°
Chronic obstructive pulmonary 1 (15.8) 10 (182) 6(200) 0.838"
sease
Anticoagulan use 26(30.6) 19(34.5) 7(23.3) 0.284"
Eme{‘gency/ Emergency 15(17.6) 11(20.0) 4 (13.3) 0441
elective Elective 70 (82.4) 44 (80.0) 26 (86.7)
Previous abdominal surgery 11(12.9) 10(18.2) 1(3.3) 0.088"
Previous hernia 6(7.1) 5(9.1) 1(3.3) 0.417°
1 4(4.9) 3(5.7) 1(3.6)
ASA 2 34 (42.0) 18(34.0) 16(57.1) 0.101¢
3 43 (53.1) 32(60.4) 11(39.3)
1 9 (10.6) 3 (5.5) 6 (20.0)
2 20(23.5) 13(23.6) 7(23.3)
Cancer stage 0.203¢
3 48 (56.5) 34 (61.8) 14 (46.7)
4 8(94) 5(9.1)  3(10.0)
Preoperative radiotheraphy 12 (14.1) 9(164) 3(10.0) 0.527¢
Preoperative chemotherapy 31(36.5) 20(36.4) 11(36.7) 0.978"
Adjuvant radiotheraphy 16 (18.8) 12(21.8) 4(13.3) 0.339"
Adjuvant chemotheraphy 66 (77.6) 43(78.2) 23(76.7) 0.873°
Type of surgery
Colorectal 48 (56.5) 32(58.2) 16 (53.3)
Hepatobiliary 13 (15.3) 7 (127) 6 (20.0) .
Non-GIS 4 (4.7) 2(3.6) 2(6.7)
Upper GIS 20 (23.5) 14(25.5)  6(20.0)

Mann-Whitney U test, Chi-square test, Fisher’s exact test, Fisher-Freeman-Holtan exact test,

GIS: Gastrointestinal system

Table 2. Univariate and multivariate logistic regression analysis of factors

associated with hernia

Univariate analysis Multivariate analysis*

OR  95.0CI p AOR 95.0CI p
Age 1.022  0.979-1.066 0.320 -
Gender (male) 1417 0.423-4.748 0.572 -
Smoker 7.273 2.108-25.092 0.002 6.956 1.149-42.114 0.035
Sarcopenia 8.850 2.518-31.110 <0.001 5.430 1.062-27.769 0.042
DM 3.827 1.045-14.010 0.043 5.222 0.767-35.557 0.091
CAD 0.649 0.164-2.567 0.538 =
COPD 1.217  0.297-4.990 0.785 -
Anticoagulan 0.891 0.252-3.153 0.858 =
Emergency 3.389 0.941-12.207 0.062 1.711 0.257-11.382 0.579
ASA 3 3.088 0.770-12.390 0.112 -

Cancer stage 4 12.593 2.565-61.829 0.002 9.196 0.832-101.690 0.070

Type of fasia close

(small-bite) L3

0.053-1.231 0.089 0.085 0.008-0.932 0.044

OR: Odds ratio, AOR: Adjusted odds ratio, CI: Confidence interval, *Multivariate logistic
regression analysis (enter method), Nagelgerke R square: 0.524, Chi-square: 31.541 p<0.001, DM:

Diabetes mellitus, CHD: Chronic heart disease, COPD: Chronic obstructive pulmonary disease,
ASA: American Society of Anesthesiologists Score

significant difference was found between the groups (p>0.05
for all). The hospital stay was statistically significantly longer
in the large-bite group than in the small-bite group (11.2+7.9
days and 7.6+3.3 days, respectively, p=0.013). The fascia
closure time was statistically longer in the small-bite group.
The early eventration rate was similar in both groups, and
small-bite closure severally reduced hernia rates in the mean
follow-up of period 11.9+5.6 months from 21.8% to 6.8%;
however, this was not statistically significant (Table 3).

Table 3. Open abdominal cancer surgery patients postoperative outcomes

Total Large-bite Small-bite

(n: 85) (n: 55) (n: 30)
Surgical site infection 20(23.5) 15(27.3) 5(16.7) 0.271*
Organ or space infection 5(5.9) 4(7.3) 1(3.3) 0.652°
Complications (Clavien-Dindo) >3 12 (14.1) 10 (18.2) 2(6.7)  0.200°
Length of hospital stay (days) 9.9+6.9 11279 7.6+33 0.013°
Time of fascial closure (min) 9.742.0 9.1+1.7  10.9+2.0 <0.001¢
Last outcome (hernia) 14 (16.5) 12(21.8) 2(6.7) 0.124°
Burst abdomen (evetration) 2(2.4) 1(1.8) 1(3.3) 0.999°

Chi-square test, Fisher’s exact test, Mann-Whitney U test

Analyzing the effect of chemoradiotherapy on hernia
development, it was determined that only adjuvant
radiotherapy increased hernia development by 3.030 times,
but this was not statistically significant (Table 4).

Table 4. Univariate logistic regression analysis of factors associated with

hernia

Univariate analysis
OR 95.0 CI p
Adjuvant chemotheraphy 1.889 0.384-9.291  0.434
Adjuvant radiotheraphy 3.030  0.853-10.771  0.087
Preoperative radiotheraphy 0.241 0.050-1.160  0.076
Preoperative chemotherapy 0.000 0.000 0.999

OR: Odds ratio, CI: Confidence interval

DISCUSSION

To investigate whether the small-bite closure technique could
decrease hernia rates in our cancer population, which differs
from those in previous randomized trials, we conducted a pre-
and post-new technical adoption study. Our findings indicate
that using the small-bite fascial closure method reduces hernia
formation and postoperative wound complications in patients
undergoing laparotomy for gastrointestinal cancer. These
results align with earlier randomized studies, supporting the
safety and effectiveness of this technique. Consequently, we
propose that this method be considered the standard closure
technique for patients with cancer.

Abdominal surgery via a midline laparotomy is still very
common worldwide. Many surgeons continue to use the
traditional technique of a running closure with large tissue
bites and thick sutures to close midline incisions. They believe
thick and strong sutures will close the abdomen tightly
and strongly. However, in recent decades, some innovative
surgeons have discussed this dogma. Thus, various suture
methods have been investigated for abdominal closure after
midline incisions. However, none of these techniques have
reduced the incisional hernia rate to zero.” Moreover, some
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studies have reported that laparoscopic surgery cannot reduce
the incisional hernia rate to zero. The possibly because reason
for this is that the specimens are removed from the abdomen
through a small laparotomy."

In 2009, a Swedish study found that a running technique
with small tissue bites reduced the incidence of abdominal
incisional hernias compared tolarge tissue bites. This approach
was based on taking small tissue bites every 5-8 mm from the
wound edge."" Another randomized controlled trial published
by Millbourn et al.* reported that complications could be
reduced if the length of the suture was four times the length
of the wound. Afterwards, the STITCH trial showed reduced
incisional hernia rates from 21% to 13% with a combination
of the small bite technique and acceptable suture length
principles, and this study became the cornerstone for small
bite abdominal closure.’ Similarly, the randomized-controlled
ESTOIH later study presented the short-term results of the
short-stitch procedure.? It shows a lower rate of burstabdomen
in the short-stitch group, suggesting a possible advantage of
the short-stitch technique. These three large RCTs (ESTOIH,
STITCH, and Millbourn’s study) investigated the small-bite
technique in 1722 patients. Two of these studies including
1222 patients with a 1-year follow-up period have shown that
it reduces the incisional hernia rate (risk ratio (RR) 0.49, 95%
CI 0.36-0.67). As a result, both the European and American
Hernia Societies advocate for the continuous small-bite
closure techniques for elective midline incisions.”” However,
these trials did not consider only malignancy cases and had
mixed populations. To avoid this limitation, we have designed
our study to evaluate the effect of implementing a small-bite
fascial closure technique versus the traditional large-bite
methods on incisional hernia rates among oncology patients.
The small bite method we provide in our study is implemented
as described in the STITCH study. However, although the
surgeon aimed to follow a 4:1 ratio of suture length to wound
length, precise measurements were not feasible due to time
constraints in the operating room. Despite this, our incision-
site hernia rates have decreased from 21.8% to 6.7%. The
patient population in our study consisted of cancer patients
and a sarcopenia group, another parameter that has not been
evaluated in previous studies. According to our research,
sarcopenia is a risk factor for hernia development, in addition
to diseases such as smoking, diabetes, and chronic obstructive
pulmonary disease, which are known risk factors for hernia
development. Despite the population with sarcopenia, we can
say that the small-bite method effectively protects patients
from incisional hernia.

The STITCH trial hypothesizes that including less tissue
in smaller bites would decrease tissue necrosis and better
distribute forces.” Prior studies have also shown that these
closures result in fewer wound infections. Early wound
discharge impairs wound healing and may cause early
eventration, leading to skin failure. The large-bite group is
characterized not only by a larger suture gap but also by the
use of double-loop sutures, which is the current standard
technique in many surgical departments. This can result
in a larger amount of muscle and fat remaining within the
suture line and more tissue compression. In our study, wound
complications were less common in the small-bite group, and
discharge times were shorter. On the other hand, the risk of
surgical site infection also seems to be lower in the small bites

group. At this point, for surgeons who are hesitant to use the
classic single-thread small bite method, we can suggest the
use of the following: small bites with a single thread slightly
stronger than USP 2-0, which can still reduce the tissue
trauma mentioned above and may be a good compromise for
those who want to change their current practice but prefer a
more robust suture.

According to the STITCH study, the small-bite method had a
longer closure time.’ Similarly, a recent meta-analysis by Dias
Rasador et al." reported that the small bite group had a longer
closure time. In our study, the small-bite abdominal closure
took longer. In our opinion, this is the most critical limitation
of this technique. Especially after long major abdominal
surgery, the fatigue of the surgical team creates the instinct
to finish the operation faster. Therefore, the application of this
technique requires some patience. Or, as a suggestion, leaving
the abdominal closure to another surgeon may lead to a better
and more meticulous closure.

Limitations

Firstly, this study is a quality improvement effort that could
introduce bias due to the nonrandom selection of patients.
Secondly, its retrospective nature causes inadequacies. The
hernia rates presented were based on a minimum follow-up
period of 6 months, although some patients were followed for
1-2 years, which is a limitation. Additionally, using various
imaging modalities, such as MRI, CT, and PET-CT, to identify
hernia rates may underrepresent the actual incidence.

CONCLUSION

This study demonstrates how the small-bite technique
can reduce the likelihood of incisional hernia after major
abdominal oncological surgery. This innovative method
challenges traditional surgical norms and requires
comprehensive evaluation before being widely adopted due to
preconceptions.
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ABSTRACT

Aims: The inflammation in ankylosing spondylitis (AS) patients is crucial regarding disease activity and progression. This study
aims to evaluate the diagnostic significance of inflammatory markers in assessing disease activity in AS.

Methods: Seventy-six patients meeting the criteria were retrospectively evaluated between January 2024 and June 2024.
Inflammatory markers such as neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio, platelet-to-lymphocyte
ratio, Systemic Inflammatory Index (SII), and uric acid-to-HDL cholesterol ratio (UHR) were analyzed. Patients were divided
into two groups as active and inactive AS according to the Bath Ankylosing Spondylitis Disease Activity Index score. Receiver
operating characteristic (ROC) analysis was performed to investigate the diagnostic role of UHR and SII in indicating active
disease.

Results: In the active disease group, parameters indicating inflammation, such as NLR (p=0.003), SII (p=0.001), and UHR
(p=0.008), were found to be significantly elevated statistically. Positive statistically significant correlations were observed in
correlation analysis between disease activity score and SII (r=0.36, p=0.006) and UHR (r=0.46, p=0.0001). ROC analysis revealed
that UHR and SII have a high diagnostic role in indicating active disease.

Conclusion: NLR, SII, and UHR are considered to have a diagnostic role in indicating inflammation and active disease in AS

patients.

Keywords: Ankylosing spondylitis, inflammation, uric acid-to-HDL cholesterol ratio

INTRODUCTION

Axial spondyloarthritis is a chromatic disease that primarily
affects the axial spine and can be associated with peripheral
symptoms such as arthritis, enthesitis, dactylitis, and various
systemic diseases.! Ankylosing spondylitis (AS) is at the
forefront of this group of diseases. C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR) are nonspecific
inflammatory markers that monitor these diseases.> However,
alternative markers for indicating inflammation have been
increasingly utilized due to their low sensitivity and specificity.
Complete blood count (CBC) is a simple, cost-effective, and
non-time-consuming laboratory test frequently used to
monitor rheumatic diseases. Blood cells are often affected
during inflammatory states, allowing inflammatory activity to
be assessed using circulating blood cells.” Platelet, lymphocyte,
neutrophil, neutrophil/lymphocyte ratio (NLR), platelet/
lymphocyte ratio (PLR), and Systemic Immune-Inflammatory
Index (SII) have been found valuable in indicating disease
activity in AS in previous studies.>*® Additionally, the uric
acid/high-density lipoprotein (HDL) cholesterol ratio (UHR)
is a biochemical marker associated with chronic inflammatory
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conditions such as thyroiditis, metabolic syndrome, type 2
diabetes mellitus, sacroiliitis, cardiovascular diseases, and
chronic kidney failure.”"!

The Bath Ankylosing Spondylitis Disease Activity Index
(BASDATI) is the most commonly used scale for determining
disease activity in AS, but its reliance on patient-reported
outcomes limits the attainment of highly objective results.
This index consists of 6 questions assessing fatigue, spinal
pain, peripheral joint pain, sensitivity to touch or pressure,
duration, and severity of morning stiffness. Each question is
scored from 0 to 10, and a score of 4 or higher indicates active
disease.'” The non-objective results on this scale have led to
the search for new markers that can be used to show disease
activity in AS, in patient follow-up, and treatment decisions.

This study aimed to explore the relationship between disease
activity and blood parameters obtained from CBC and
biochemical tests, which are commonly used to diagnose and
monitor chronic inflammatory conditions.
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METHODS

The study was carried out with the permission of the
Sivas Cumbhuriyet University Non-interventional Clinical
Researches Ethics Committee (Date: 21.03.2024, Decision No:
2024-03/42). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration of
Helsinki.

76 AS patients meeting the ASAS criteria were retrospectively
enrolled in the rheumatology outpatient clinic between
January 2024 and June 2024." Sacroiliac MRI images of the
patients were evaluated according to ASAS criteria (Figure 1).
Exclusion criteria included metabolic, endocrine, hematologic
pathologies, and infectious diseases.

Figure 1. Axial (a) and coronal (b) STIR images display inflammatory bone
marrow lesions (arrows) bilaterally

The laboratory parameters of the study group were accessed
from the hospital’s electronic database. Age, gender, ESR, CRP,
neutrophil, lymphocyte, monocyte, platelet, uric acid, and
HDL cholesterol levels of the patients in the study group were
recorded. Disease duration, HLA-B27 genetic test results, and
medications were also queried. BASDAI was used to assess
disease activity, with scores of 4 and above indicative of active
disease. NLR, MLR, PLR, UHR, and the SII, calculated using
the formula platelet count X neutrophil count/lymphocyte
count, were also calculated and recorded.

Statistical Analysis

Data analyses were conducted using SPSS version 22.0.
Continuous variables were expressed as meantstandard
deviation, while categorical variables were reported as
percentages. The Kolmogorov-Smirnov test assessed data
normality. Qualitative data analysis employed the chi-square
(X?) test. Either the T test or the Mann-Whitney U test was
applied to continuous data based on normality. Pearson’s
correlation test evaluated the relationships between variables.
Receiver operating characteristic (ROC) analysis was used for
diagnostic accuracy. The level of significance was less than
0.05 in all analyses.

RESULTS

Clinical and demographic data of the patients in the study
group are given in Table 1.

There was no significant difference in age and gender between
the two groups with and without active disease (p>0.05). NLR,
SII, and UHR were found to be elevated in the active disease
group and statistically significant (p<0.05) (Table 2).

Correlation analysis between BASDAI score and SII revealed a
statistically significant positive correlation (r=0.36, p=0.006).
Similarly, a statistically significant strong positive correlation
was found between BASDAI score and UHR (r=0.46,
p=0.0001).

Table 1. Clinical and demographic data of AS patients

AS patients (n=76)

Age, years, mean (+SD) 42.98+10.72
Gender, female, n (%) 44 (58%)
Disease time, years, median(min-max) 8 (1-40)
HLA-B27 positivity, n (%) 57 (75%)
Treatment, n (%)

NSAIDs 7 (9%)

DMARDs 11 (15%)

Biologic drug 58 (76%)
BASDAI, mean (+SD) 5.20+2.21

AS: Ankylosing spondylitis, SD: Standard deviation, NSAIDs: Non-steroidal anti-inflammatory

drugs, DMARDs: Disease-modifying antirheumatic drugs, BASDAI: Bath Ankylosing Spondylitis
Disease Activity Index

Table 2. Comparison of demographic and laboratory data according to AS

disease activity

Active AS Inactive AS P

Female (n, %) 29 (38.1%) 15 (19.7%)
Gender 0.37"
Male (n, %) 18 (23.7%) 14 (18.5%)

Age (years) 43.97+9.28 41.05+13.15 0.332
CRP (mg/L) 454 (0.56-20.50)  1.87(0.37-31.00)  0.68°
ESR (mm/h) 11 (3-33) 8(2-29) 0.02%*
Neutrophil count (10°/L) 5.49+1.62 3.83+1.30 0.0001*
Lymphocyte count (10%/L)  2.38 (1.49-4.98) 2.27 (1.48-4.56) 0.64°
Monocyte count (10°/L) 0.44 (0.16-0.96) 0.44 (0.29-0.74) 0.85°
Platelet count (10°/L) 277 (188-478) 270 (165-348) 0.44°
Uric acid (mg/dl) 4.86+1.15 3.90£0.55 0.001**
HDL cholesterol (mg/dl) 47.21+18.38 57.36+13.49 0.007%*
NLR 2.31£0.75 1.70+0.66 0.003**
MLR 0.18 (0.10-0.40)  0.19 (0.12-0.40)  0.44°
PLR 106.76 (46.56-230.92 116.58 (57.09-179.73) 0.78°
SII 643.75+£255.17 434.15%£179.87 0.001>*
UHR (%) 9.7 (4-31) 6.7 (4-29) 0.008**

AS: Ankylosing spondylitis, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, HDL:
High-density lipoproteins, NLR: Neutrophil/lymphocyte ratio, MLR: Monocyte/lymphocyte

ratio, PLR: platelet/ lymphocyte ratio, SII: Systemic Inflammatory Index, UHR: Uric acid/HDL
cholesterol ratio, Chi-square analysis, Independent-sample T test, Mann-Whitney U test,
*p<0.05: Statistically significant

The diagnostic role of UHR and SII in determining active
disease was investigated using ROC analysis. UHR values
above 7.3% showed 67.6% sensitivity and 73.7% specificity
(AUC: 0.71, p=0.008, 95% CI: 0.58-0.85). Likewise, SII values
above 523.92 demonstrated 70.3% sensitivity and 73.7%
specificity (AUC: 0.74, p=0.003, 95% CI: 0.60-0.87) (Figure 2).

ROC Curve

Source of the
Curve

0.8 Reference Line

0,54

Sensitivity

0,2+

0,0 T T T
0,0 0z 04 06 08 1.0

1 - Specificity
Diagonal segments are produced by ties
Figure 2. Diagnostic performance of UHR and SII values in distinguishing
active disease from inactive disease by ROC curve analysis

UHR: Uric acid-to-HDL cholesterol ratio, SII: Systemic Inflammatory Index, ROC: Receiver operating
characteristic

52




Atik et al. Serum biomarkers in ankylosing spondylitis

DISCUSSION

In this study, inflammatory markers such as NLR, SII,
and UHR were found to be elevated in active AS patients.
Additionally, it was concluded that SII and UHR have
diagnostic importance in identifying active disease.

NLR is a biomarker widely used in various inflammatory
conditions, and numerous studies have investigated its
relationship with disease activity and utility in rheumatic
diseases.”"” In a study assessing the predictability of NLR
and PLR in determining disease activity in AS patients, these
markers were elevated in the group identified as having active
disease based on BASDAL'® A meta-analysis examining the
role of NLR in twelve studies related to AS concluded that high
NLR serves as a robust indicator of underlying inflammation
in AS.” Consistently, this study also concludes that elevated
NLR in AS patients is associated with disease activity and is a
useful predictor in forecasting disease activity, aligning with
findings from other research.

SIT is noted for its ease of use and cost-effectiveness for
patients and clinicians.” Initially identified as a prognostic
marker in liver cancers, SII has since been studied in
various cancer types, including cardiovascular, endocrine,
and rheumatologic diseases.’’”* In a study involving 136
AS patients and 63 healthy volunteers, SII was found to be
higher in AS patients compared to healthy individuals, and
among the patient group, it was higher in those with active
disease compared to those with inactive disease. Thus, SII was
concluded to be a marker that can indicate disease activity in
AS.” In another study by Wu et al.,”> which used BASDAI to
calculate disease activity, SII was also found to be valuable in
determining disease activity. Sara et al.,’ in their study on the
importance of complete blood count in determining activity
in rheumatologic diseases, similarly concluded that SII was
elevated in AS patients and correlated with disease activity.
This study also arrived at similar conclusions, highlighting
SII as an important biomarker for indicating disease activity
in AS. Unlike Sara et al’s study, which used ASDAS instead
of BASDATI to indicate disease activity, the current study also
emphasizes the role of SII in assessing disease activity in AS.

Uric acid is formed as a result of purine metabolism. Elevated
uricacidlevels have been shown to correlate with inflammatory
markers such as interleukin 1f (IL-1pB), IL-6,and CRP.**** HDL
cholesterol is a protective factor that reduces cardiovascular
risk, with roles including anti-thrombotic, anti-inflammatory,
and antioxidant functions.” UHR has been studied in various
conditions from endocrine disorders to sacroiliitis, where
it is important in diagnosis, detecting complications, and
determining prognosis.®*>*** In a study investigating the
diagnostic role of UHR in patients with sacroiliitis, UHR levels
were found to be higher compared to the control group, and
positive correlations with other inflammatory markers were
identified, suggesting its usefulness in detecting sacroiliitis.’
Another study on Hashimoto’s thyroiditis, a common
autoimmune endocrine disorder, concluded that UHR is
easily accessible and correlates with other diagnostic tools.”
In a study exploring the impact of metabolic parameters on
inflammation in RA and SLE patients, it was found that uric
acid levels were elevated in these patients, and high uric acid
levels were indicative of abnormal lipid profiles.’ It will be the
first study in the literature to evaluate the relationship between
UHR and disease activity in AS. Significant differences were

found in uric acid elevation, HDL cholesterol decrease, and
UHR increase in active AS patients compared to inactive
ones. A positive correlation was found between the BASDAI
score and UHR. According to ROC analysis results, UHR was
found to have high diagnostic value in determining disease
activity in AS. Based on these findings, we believe that UHR
can also be used to assess disease activity in AS.

Limitations

The retrospective design and relatively low sample size are
limitations of this study. Previously, UHR has never been used
to demonstrate inflammation in AS patients. The contribution
of this study to the literature lies in the utilization of UHR and
its correlation with disease activity.

CONCLUSION

Inflammatory markers such as NLR, SII, and UHR have been
found to increase in active disease in patients with AS. We
believe that these markers can be used in the evaluation of
disease activity in AS.
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ABSTRACT

Aims: The selection of optimal vascular access is crucial for chronic hemodialysis (HD) patients, with arteriovenous fistulas
(AVFs) recommended as the first-line option. However, in cases where AVFs are not viable, tunneled hemodialysis catheters
(THCs) provide a reliable alternative. This study aimed to evaluate the technical success rates and both short- and long-term
complications associated with THCs placed via the right internal jugular vein (IJV) under ultrasound (US) guidance.
Methods: In this retrospective study, 160 patients with end-stage renal disease (ESRD) underwent THC placement via the
right IJV using US and fluoroscopic guidance between September 2022 and September 2024. Demographic data, catheter
placement details, and post-procedural outcomes were obtained from the hospital records and analyzed. Catheter dysfunction,
defined by failure to maintain adequate blood flow or dialysis efficiency, was monitored, as were complications such as infection,
thrombosis, and fibrin sheath formation.

Results: A total of 226 catheters were placed in 160 patients with a technical success rate of 99%. The first-attempt success rate
under US guidance was 89%, with minor complications observed in only 7% of procedures. Long-term follow-up (average of
196 days) indicated that venous thrombosis occurred in 2 patients, venous stenosis in 4 patients, and fibrin sheath formation
in 3 patients. Catheter dysfunction led to replacement in 29 patients, with further interventions required in 12 cases. No major
complications, such as pneumothorax or significant bleeding, were observed.

Conclusion: THCs placed via the right IJV under US guidance achieved high technical success rates and low complication rates,
supporting their efficacy and safety for long-term use in HD patients. The findings align with current literature on the benefits
of US guidance in reducing complications and improving procedural success. Given the study’s retrospective and single-center
limitations, additional research with larger, multicenter cohorts is recommended to validate these results and optimize catheter
placement practices for high-risk patients.

Keywords: Tunneled hemodialysis catheter, right internal jugular vein, ultrasound, interventional radiology

INTRODUCTION

In chronic hemodialysis (HD) patients, optimal vascular
access selection is of critical importance, and many clinical
guidelines recommend arteriovenous fistulas as the first-line
option."* However, in cases where AVF maturation is delayed
or suitable vessels are unavailable, alternative access methods
become necessary. In this context, tunneled hemodialysis
catheters (THC) are considered a reliable alternative for this
patient group.™*

Traditional catheter placement techniques rely on anatomical
landmarks, where successful cannulation is typically indicated
by a non-pulsatile flow pattern and the dark color of venous
blood. Based on these methods, success rates vary between
60% and 90%, while complication rates range from 5% to
20%. Landmark-based approaches are associated with higher
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rates of failure, increased number of attempts, and elevated
complication rates.”® Due to their low infection rates, THC
are considered a reliable alternative for long-term use in HD
patients.*”®

Although catheter placement via the subclavian vein is a
commonly used access route, its use has been decreasing
due to the increased risk of central venous stenosis and a
higher incidence of complications such as bleeding and
pneumothorax during the procedure.’ The right internal
jugular vein (IJV) has become the preferred access site due
to its lower risk of complications and its superior anatomical
alignment with the superior vena cava.'”"!

In tunneled catheter placement procedures for hemodialysis
patients, the use of the IJV as the primary access site has
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gained increasing importance in reducing complication
risks and improving success rates. Traditional landmark-
based methods, which are associated with higher failure and
complication rates, highlight the advantages of ultrasound-
guided interventions. Ultrasound (US) guidance enables
real-time imaging, allowing for the prevention of undesirable
events such as arterial puncture and posterior venous wall
injury. In this context, the role of advanced imaging techniques
in clinical practice is crucial for addressing vascular access
challenges in patients with end-stage renal disease (ESRD)."?

In this retrospective study, we aimed to evaluate the success
rates and both short- and long-term complications associated
with THCs placed via the right IJV in our interventional
radiology unit.

METHODS

Our study was conducted in accordance with the principles
of the Helsinki Declaration, with ethical approval obtained
from the Kastamonu University Clinical Researches Ethics
Committee (Date: 06.11.2024, Decision No: 2024-KAEK-103).

Between September 2022 and September 2024, a total of 164
patients who underwent permanent THC implantation via
the right IJV under US and fluoroscopic guidance in our
interventional radiology unit were included in this study.
Inclusion criteria were patients aged 18 years and older with
ESRD requiring hemodialysis and undergoing tunneled
catheter placement via the right IJV. Exclusion criteria
included patients with active bloodstream infections, severe
coagulopathy unresponsive to pre-procedure correction,
or those requiring alternative access routes due to jugular
vein abnormalities. In cases where the right IJV was not
patent, access was obtained through the jugular vein under
US guidance, and jugular venography was performed under
fluoroscopy. Wire-catheter manipulations were then applied
to successfully advance the catheter into the right atrium.
Patients in whom passage to the right atrium was not feasible
or those with tunnel infections (n=22) were excluded from the
study.

Demographic and clinical data on 160 patients with ESRD,
including age, gender, duration of renal failure, catheter
use duration, technical success, catheter placement site,
placement techniques, and early and late complications, were
retrospectively obtained from the hospital data system and
patient records and subsequently analyzed.

Anticoagulant use was reviewed prior to the procedure,
and necessary adjustments were made before proceeding.
Complete blood counts and coagulation profiles were
obtained from all participants, and fresh frozen plasma was
administered as needed. Prophylactic antibiotics were not
given before the procedure. All procedures were performed
in the interventional radiology unit equipped with a portable
ultrasound device (Applio 500, Toshiba) and a portable
C-arm (Philips Zeniton 50). Prior to the procedure, all staff
in the room performed surgical hand scrubbing and donned
sterile gowns and gloves. The patient’s neck and upper
chest area were cleansed with povidone-iodine. Permanent
tunneled catheters (Palindrome, Covidien), made of silicone
and featuring a 14.5 F diameter with dual lumens, were used
for all patients. Catheter length was optimized based on the
participant’s body size (either 19 or 23 cm). Procedures were
conducted by an interventional radiologist with a minimum

of 5 years of experience. To localize the right IJV, a 7.5 MHz
ultrasound probe was covered with a sterile sheath and
utilized.

Under ultrasound guidance, an 18 G venous access needle was
inserted into the lumen of the IJV, and a 0.035-inch guidewire
was advanced through the needle under fluoroscopic guidance
until it reached the inferior vena cava. The needle was then
removed, and the insertion tract was sequentially dilated in
two stages with a dilator over the guidewire under fluoroscopic
guidance. A peel-away sheath was then positioned, and after
removing the guidewire, the cap of the peel-away sheath was
closed to prevent bleeding or air embolism, thus completing
the first stage of the procedure (Figure 1A). In the second
stage, the catheter length was calculated using fluoroscopy,
and the entry point of the tunnel on the skin was determined.
To calculate the catheter length, the guidewire was retracted
to an appropriate position, and the portion outside the vessel
was folded to determine the length required. Local anesthesia
was administered to the subcutaneous tissues at the entry
point for tunneling, followed by a skin-subcutaneous incision.
An additional injection of local anesthetic was administered
along the tract from the incision site to the IJV entry point.
For tunneling, a trocar (tunnel maker) was used, and the
catheter, positioned behind the trocar, was passed through
the tunnel. The portion to be placed within the jugular vein
was measured with the help of a measurement wire. With
the patient instructed to hold their breath, the peel-away
sheath dilator was removed, and the catheter was advanced
quickly through the sheath (Figure 1B). Under fluoroscopy,
the correct positioning of the catheter was confirmed, and
the functionality of the catheter lumens was checked (Figure
1C). After confirming that all lumens could be easily aspirated
and infused, the lumens were flushed with saline and then
filled with heparinized saline (200 units of heparin per ml)
to maintain patency.”” Once the functionality of the catheter
was confirmed, the venous access incision was sutured, and
the catheter’s external wings were secured to the skin. All
patients were observed briefly in the recovery area before
being directed to dialysis.

Figure 1. Stages of permanent tunneled catheter placement via right internal
jugular vein in a 75-year-old female patient. A) First stage of catheter
placement: sequential dilation of the insertion tract in two stages with a dilator
over the guidewire under fluoroscopic guidance. The peel-away sheath is
positioned and secured to prevent bleeding or air embolism. B) Second stage
of catheter placement: The catheter is advanced quickly through the peel-away
sheath under fluoroscopic guidance, following breath-holding instructions
for optimal placement. C) Confirmation of correct catheter positioning under
fluoroscopy, with verification of catheter lumen functionality after placement

In cases of catheter dysfunction, when attempts to rescue
the catheter have failed (e.g., fibrin sheath, thrombus in the
lumen, etc.), and if there is no contraindication to using the
same venous access route (such as infection), the catheter was
replaced by being advanced over the guide wire. Initially, the
catheter’s curl, length, position, and endpoint were assessed
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under fluoroscopic guidance. Preparations for any additional
interventional procedures were made in cases of catheter
disposition or underlying venous stenosis before starting
the procedure. After the fibrous ring around the cuff was
palpated, surgical skin cleaning was performed, and local
anesthesia was applied at the tunnel entrance. If the cuff was
close to the tunnel exit, widening was achieved using a clamp.
If the cuff was located far from the tunnel exit, an additional
incision was made to separate the fibrous tissue from the cuff.
Subsequently, a 0.035-inch J-tipped guide wire was passed
through both lumens to facilitate the catheter replacement.

In our clinic, no catheter disposition was observed in the
catheters placed. However, for patients who presented to
our center with catheter disposition after placement at
other institutions, venographic images were obtained, and
the catheter was reinserted. In cases of underlying venous
stenosis, balloon dilation was performed to treat the venous
narrowing, followed by catheter placement. When necessary
for stenosis catheterization, femoral venous access was
utilized, and bilateral manipulations were performed during
the procedure (Figure 2).

Figure 2. Catheter exchange procedure due to catheter disposition in a
60-year-old male patient. A) Image showing the catheter extending to the
left subclavian vein. B, C) Image demonstrating femoral venous access via
an alternative entry point. D) Venographic image revealing stenosis at the
atriocaval junction. E) Image showing balloon dilation at the site of stenosis.
F) Image confirming the correct positioning of the catheter and completion
of the procedure

HD, catheter dysfunction was defined as the inability to
achieve an extracorporeal blood flow rate of over 300 ml/
min with the blood pump, accompanied by arterial pressures
below -250 mmHg and venous pressures above 250 mmHg,
resulting in reduced dialysis efficiency due to hemodynamic
factors. Catheters that did not display dysfunction or in
which dysfunction was successfully resolved were considered
effective. Throughout the study, complications contributing
to catheter dysfunction-such as infection, thrombosis,
fibrin sheath formation, bleeding at the catheter insertion
site, spontaneous dislodgement, catheter malposition, and
kinking-were recorded, as were interventions to resolve
dysfunction. Findings observed after the first week post-
catheter placement were considered long-term outcomes.

RESULTS

This study evaluated the success rates and post-procedural
complications of THCs placed via the right IJV using
interventional radiology techniques. A total of 226 catheters

were placed in 160 patients with a technical success rate of
99% (n=224), and all catheters became functional immediately
after the procedure. Of these, 135 patients received a single
catheter, 5 patients received two, 2 patients received three, 1
patient received five, and 2 patients received seven catheters
over the course of the study. The demographic and procedural
data of the patients are provided in Table 1.

Table 1. Demographic and procedure data

Category Value
Demographic data

Number of patients 160

Age (year) 64.86+15.23 (19-92)
Gender (male/female) 82/78

Duration of ESRD 9.68+4.07 (0-24)
Procedure data

Number of catheters inserted 226
Technical success rate 224 (99%)
US-guided puncture 114 (71%)

First attempt success rate 102 (89%)
Jugular venography 7

Balloon dilation 4

ESRD: End stage renal disease, US: Ultrasound

Among the 114 patients without an existing catheter,
placement was carried out using ultrasound-guided puncture
techniques, whereas for the remaining patients, catheter
exchange over a guidewire with fluoroscopic guidance was
performed. Successful vascular access on the first puncture
attempt was achieved in 89% (n=102) of these cases. For
the other 12 patients, additional puncture attempts were
required due to chronic thrombosis and narrowed jugular
vein diameter. In seven of these cases, jugular venography
with contrast media enabled successful access through
wire-catheter manipulations. However, in two patients,
all attempts were unsuccessful, necessitating the use of
alternative vascular access routes. No serious complications,
such as pneumothorax, hemothorax, or bleeding requiring
intervention, were observed. Minor bleeding, considered
clinically insignificant, occurred in 7% of the procedures
(n=17). The complication and follow-up data are provided in
Table 2.

Table 2. Complication and follow-up data

Category Value
Number of patients 158 (99%)
Average catheter use duration (day) 196
Median catheter use duration (day) 180
Catheter dysfunction 29
Multiple catheter exchanges 10
Complications

Minor bleeding 17
Pneumothorax 0
Hemothorax 0
Major bleeding 0
Venous thrombosis 2
Venous stenosis 4
Fibrin sheath formation 3
Suspected catheter infection 4
Tunnel discharge 1
Displacement 3
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Long-term follow-up was conducted for 99% of the patients
(n=158), with an average catheter use duration of 196 days.
During the follow-up period, symptomatic catheter-related
venous thrombosis occurred in 2 patients, venous stenosis
was observed in 4 patients, and fibrin sheath formation was
noted in 3 patients. Venous thrombosis cases were managed
with medical treatment, while balloon angioplasty and
catheter exchange were performed for venous stenosis cases.
In cases of fibrin sheath formation, a thrombolytic agent was
administered through the catheter lumen and left in place for
24 hours, allowing successful dialysis thereafter.

One patient required catheter replacement within a week of
placement due to drainage at the insertion site, after which no
further issues were observed during follow-up. Four patients
were referred to our unit with suspected catheter infections.
Catheter replacements were performed through the same
jugular vein in two patients and through the contralateral
jugular vein in the other two patients. Catheters were sent for
culture, and three out of four cultures returned positive.

Due to catheter dysfunction, catheter replacements
were performed in 29 patients, with additional catheter
replacements and supplementary procedures required in
12 of these patients. In 17 patients who continued dialysis
without any additional catheter replacement, no problems
were encountered. None of the patients who underwent
catheter replacement due to dysfunction showed kinking or
dislocation related to the previous procedure.

DISCUSSION

Image-guided interventions, particularly with the recognition
of the IJV as a superior option compared to the subclavian
vein, have gained increasing significance. The literature
reports that catheter placement procedures via the IJV under
US guidance have technical success rates ranging from
93% to 100%, whereas procedures relying on anatomical
landmark techniques have reported success rates between
62% and 88%." The success rate of 99% observed in this study
aligns with high success rates documented in the literature,
highlighting the effectiveness of THC placements via the right
IJV in our interventional radiology unit.

The use of US imaging allows for the assessment of anatomical
structures prior to puncture, enabling the practitioner to more
accurately identify the positions of the carotid artery and IJV,
thereby enhancing procedural accuracy.>'>'® Consistent with
findings in the literature, this study demonstrates a high first-
attempt success rate (89%) for catheter placement procedures
performed under US guidance. In all cases requiring repeated
attempts under US guidance, a notable reduction in jugular
vein diameter was observed, attributed to chronic thrombosis
from previous interventions.

The low complication rates in catheter placement procedures
represent another significant finding supporting the reliability
of this technique. Specifically, THCs have lower infection
rates compared to other access sites, such as the femoral vein,
which underscores the importance of choosing the IJV to
minimize infection risk, as highlighted in the literature.*'”'®
In our study, no major complications such as significant
bleeding, pneumothorax, or hemothorax were observed
post-procedure, aside from clinically insignificant bleeding.
Additionally, among the monitored patients, catheter
replacement was required in only one case due to discharge at

the tunnel site, further indicating a notably reduced infection
risk.

US-guided tunneled dialysis catheter placements shorten the
procedure time and increase the first-attempt success rate.
The literature emphasizes that procedures performed with
US guidance result in fewer attempts and lower complication
rates compared to those based on anatomical landmarks."*!
On the other hand, it has been shown that complication
rates of permanent hemodialysis catheters placed using the
traditional (blind) technique are comparable to those of
other methods; however, the lower first-attempt success rates
highlight the limitations of this approach.”” In alignment
with these findings, our study also demonstrated a high first-
attempt success rate and low complication rates in catheter
placements performed under US guidance. The observed first-
attempt success rate of 89% further supports the efficacy of US
guidance in such procedures.

US-guided tunneled catheter placement has been shown to
be safe in patients with bleeding disorders and other high-
risk factors. This finding supports the notion that catheter
placement procedures performed through interventional
radiology canbesafelyappliedeveninhigh-risk patients.'>'>%2
In our clinic, minor bleeding was observed in 17 patients who
underwent catheter placement under US guidance, with no
cases of clinically significant bleeding requiring intervention.
This outcome is consistent with findings reported in the
literature.

Although complications such as thrombosis, venous stenosis,
and fibrin sheath formation can occur with long-term use of
tunneled dialysis catheters, these risks can be minimized with
appropriate techniques. Additionally, the low complication
rates observed during or after initial catheter placement
highlight the reliability of this method as a safe option for
patients.'>* In our study, venous thrombosis was observed
in only 2 patients (1.3%), venous stenosis in 4 patients
(2.5%), and fibrin sheath formation in 3 patients (1.9%),
which are consistent with the complication rates reported
in the literature. These findings support the effectiveness of
ultrasound-guided tunneled catheter placement in reducing
the risk of long-term complications.

In traditional dialysis catheter placement methods, catheter
dysfunction rates are reported to be as high as 78.3%, with
primary causes being infection (52%) and thrombosis
(26.3%).* In contrast, procedures utilizing the IJV under
ultrasound guidance have dysfunction rates reported
between 10% and 15%, demonstrating a significant reduction
in complications.” In our study, catheter dysfunction was
observed in 29 out of 226 cases (12.8%), aligning closely
with the lower rates reported for ultrasound-guided IJV
procedures. These findings underscore the effectiveness of
real-time imaging techniques in reducing dysfunction rates
compared to traditional methods and highlight the critical
role of advanced interventional radiological techniques
in improving vascular access outcomes for hemodialysis
patients.

Limitations

The limitations of this study include its retrospective design,
relatively small sample size, and single-center nature, which
may restrict the generalizability of the results. Additionally,
potential factors such as observer bias and missing data could
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have influenced the findings. Therefore, further validation of
these results through larger, multicenter studies is warranted
to provide a broader context and reduce potential biases.

CONCLUSION

This study demonstrates that THCs placed via the right IJV
under US guidance have high technical success rates and low
complication rates, supporting their efficacy and safety for
long-termusein HD patients. While the observedlowincidence
of complications, including thrombosis and infection, aligns
with current literature, the retrospective design and single-
center data collection limit the generalizability of our findings.
Therefore, additional research with larger, multicenter cohorts
is recommended to further validate these results and enhance
the understanding of optimal practices for catheter placement
in high-risk populations.
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ABSTRACT

Aims: This study examined the clinical and radiographic results of individuals following arthroscopic Bankart shoulder
stabilization over a minimum of five years. Additionally, methodological quality and bias evaluations were conducted to enhance

the study’s scientific legitimacy.

Methods: A retrospective analysis was conducted on 103 individuals who had arthroscopic Bankart repair between 2010 and
2015. A history of anterior shoulder dislocation and a minimum 5-year follow-up time were prerequisites for inclusion. The chi-
square test was used to examine the clinical and radiographic data, and a significance level of p<0.05 was approved.

Results: Radiographic assessments revealed normal results, and 80.58% of individuals had excellent clinical outcomes.
Subluxation occurred in 7.77% of cases, while recurrent dislocation was observed in 11.65%. The results showed that the right

side performed better than the left.

Conclusion: Following arthroscopic Bankart surgery, low recurrence rates and good patient satisfaction were noted. Gender
and side differences, however, highlight the significance of tailored treatment strategies among functional outcomes.

Keywords: Shoulder dislocation, joint instability, arthroscopy, Bankart lesion, clinical study

INTRODUCTION

The shoulder joint is predominantly supported by the
glenohumeral articulation, which facilitates the majority
of the joint’s range of motion. Nonetheless, this range of
motion is counterbalanced by the intricate interplay of
anatomical components that confer both passive and active
stabilization. An alteration of this equilibrium, favoring
enhanced mobility, may clinically present as a dislocation of
the glenohumeral joint.! Approximately fifty percent of all
substantial joint dislocations are attributable to dislocations
of the glenohumeral joint, thereby constituting a considerable
clinical concern.’

Shoulder instability can be categorized in various manners
based on the direction of motion, with anterior dislocation
being the most prevalent form. Additionally, posterior,
inferior, superior, and multidirectional instabilities have
been documented in the literature. It has been estimated that
approximately 80-90% of anterior shoulder dislocations result
from traumatic incidents, typically initiated by an excessive
force exerted on the shoulder during abduction and external
rotation.** The prevalence of traumatic anterior glenohumeral
instability within the general populace has been recorded to be
around 1.7%.° Such traumatic occurrences lead to damage in
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soft tissues or osseous structures that are integral to shoulder
stability, thereby heightening the probability of subsequent
dislocations.

In the initial occurrence of a shoulder dislocation, the
implementation of closed reduction is feasible subsequent
to a meticulous physical examination and an adequate
radiographic assessment. In instances where closed reduction
proves ineffective, the necessity for open reduction arises.
Throughout the therapeutic process, it is imperative to
consider that the existence of osseous or soft tissue injuries may
influence both the therapeutic approach and the subsequent
healing trajectory.

Currently, shoulder arthroscopy is widely recognized as a valid
approach for addressing a variety of shoulder pathologies. Due
to significant technological advancements in recent years,
coupled with an enhancement in the proficiency of surgeons,
the range of shoulder injuries amenable to arthroscopic
intervention has considerably broadened. Arthroscopic
intervention is frequently favored over traditional open
surgery owing to its facilitation of expedited rehabilitation,
reduced tissue trauma, and superior aesthetic outcomes.®’
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Despite the considerable prevalence of anterior shoulder
dislocations, long-term follow-up studies involving large
patient cohorts are quite limited. The majority of research
on the long-term outcomes of both open and arthroscopic
Bankart procedures includes only small patient populations.
This makes it challenging to accurately assess the true
incidence of complications following surgical intervention.
Moreover, the ambiguous definitions of the terminologies
recurrent instability, dislocation, and subluxation found
within the academic literature further obstruct the evaluation
of outcomes. In light of this situation, there exists a pressing
need for studies that critically assess the methodological rigor
of long-term outcome research.

The objective of the study was to investigate the long-term
clinical and radiographic results over a minimum duration
of five years in patients who underwent arthroscopic
Bankart shoulder stabilization. Additionally, assessments of
methodological quality and potential biases were conducted
to enhance the scientific validity of the research. It was
posited in this investigation that there would be low rates of
redislocation, superior clinical outcomes when compared to
the preoperative state, and minimal radiographic evidence of
glenohumeral arthritis.

METHODS

This retrospective study, approved by the Atatiirk University
Faculty of Medicine Clinical Researches Ethics Committee
(Date: 01.10.2020, Decision No: 05), evaluated 103 patients
who were hospitalized in the Department of Orthopedics
and Traumatology at Atatiirk University Faculty of Medicine
between January 1, 2010, and November 15, 2015, due to
shoulder instability and subsequently underwent arthroscopic
surgical intervention. All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

The data collected were subjected to analysis utilizing
the chi-square test. The chi-square test (X?) serves as a
statistical methodology employed to assess the significance
of the variance between observed frequencies and anticipated
frequencies. This particular test is typically employed for the
following objectives:*

o Independence test; to evaluate the independence of two
categorical variables.

o Goodness of fit test; to examine the extent to which a data
set conforms to a specified distribution.

Inclusion Criteria

The parameters for inclusion were delineated in the following
manner:

o Individuals possessing a preoperative history characterized
by anterior shoulder dislocation accompanied by
manifestations indicative of anterior shoulder instability,

o Individuals experiencing persistent symptoms or
recurrent dislocations despite the implementation of
conservative management strategies and immobilization
techniques,

o Individuals who received minimum of five years post-
surgery,

o Individuals who have undergone an arthroscopic
anatomical Bankart repair utilizing suture anchors,

o Individuals possessing comprehensive documentation
of preoperative assessments (including shoulder MRI
and X-Ray), measurements of range of motion (ROM),
examination results, and clinical scoring metrics (UCLA,
Rowe, Constant),

o Individuals with Hill-Sachs lesions comprising less than
30% of the humeral head and minimal concomitant
superior labrum pathology.

Exclusion Criteria

The parameters for exclusion criteria are articulated as follows:

o Individuals exhibiting Hill-Sachs lesions exceeding 30%
in severity,

o Individuals who are below the age of 18 or above the age
of 60,

o Individuals who declined participation in the research
study or failed to attend follow-up assessments,

o Individuals possessing a documented history of
multidirectional instability or instances of posterior
dislocation,

o Individuals characterized by glenoid bone defects or
bony Bankart lesions,

o Individuals with absent preoperative imaging as well as
examination data.

Every surgical surgery in the study was carried out by a
skilled surgeon using a standardized technique. Clinical
scoring (UCLA, Rowe, Constant) was used to assess the
patients’ functional status over the course of their long-
term follow-up, and the final control values were examined.
Recurrent shoulder dislocations, any sense of subluxation, the
inability to resume full activity, and the requirement for more
stabilizing procedures were all considered signs of treatment
failure. The UCLA shoulder score (University of California at
Los Angeles), the Rowe score, and the Constant-Murley score
are widely used clinical tools for assessing shoulder function,
particularly following injuries or surgical interventions. The
UCLA score evaluates pain, function, active forward flexion,
strength, and patient satisfaction, with a total score of 35
points, where higher scores indicate better shoulder function.

The Rowe score is primarily used for assessing shoulder
stability, motion, and function after stabilization procedures,
scoring up to 100 points and categorizing outcomes as
excellent, good, fair, or poor.

The Constant-Murley score incorporates both subjective
factors, such as pain and activities of daily living, and
objective measures, including range of motion and strength,
to provide a comprehensive evaluation of shoulder function,
with a maximum score of 100 points. These scoring systems
are valued for their reliability and standardization, enabling
effective comparison of outcomes across studies and patient
populations.

Surgical Technique

All surgical interventions were conducted by a seasoned
surgeon employing a standardized procedural technique.
Patients underwent the operation under general anesthesia
while positioned in the “beach-chair” orientation. Throughout
the surgical process, posterior, anterior, and anterosuperior
portals were established, allowing for a comprehensive
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evaluation of the joint. The damaged labrum was excised,
scar tissue was meticulously removed, and the anterior aspect
of the glenoid was debrided to facilitate the formation of a
bleeding surface. Absorbable screws integrated with suture
anchors were utilized to realign the labrum to its original
anatomical configuration. Typically, the initial anchor was
positioned at the 5 o’clock location, followed by the placement
of additional anchors in designated positions to guarantee
the stability of the capsular tissues. During this intervention,
particular attention was given to achieving the appropriate
tension and alignment of the capsule and labrum.

Postoperative Rehabilitation

In the postoperative phase, patients were provided with a
shoulder sling that ensured immobilization in adduction
and internal rotation for the initial three weeks. During this
interval, it was recommended that patients engage in gentle
exercises encompassing elbow, wrist, and hand movements.
Commencement of pendulum exercises and active assisted
movements was initiated from the third week, with active
exercises aimed at achieving full range of motion beginning
at the sixth week. Light resistance training was introduced
by the third month, and patients were permitted to resume
full activities, including contact sports, by the sixth month.
This meticulously structured rehabilitation regimen was
formulated to facilitate functional recovery while concurrently
minimizing the likelihood of recurrent instability.

Statistical Analysis

Numerical data were presented as mean and standard
deviation in descriptive statistics, whereas numbers and
percentages were used to represent categorical data. The chi-
square test was used to assess categorical data. In statistical
analysis, p<0.05 was considered the significance threshold.
The analysis was conducted by utilizing the SPSS 23.0 package.

RESULTS

The long-term effects of treating shoulder instability
following arthroscopic surgery were assessed in this study.
Based on variables including gender, side, and clinical
evaluation results, the participants’ demographic and clinical
features were thoroughly examined. The findings offer
thorough information for assessing middle-aged people’s
health. The participants’ diverse age range and the in-
depth analysis of gender and side disparities offer a crucial
foundation for comprehending how individual characteristics
impact treatment procedures. These findings offer a useful
framework for evaluating the success of treatment procedures
and the efficacy of long-term follow-up. Table 1 provides a
comprehensive analysis of the data collected for the study.

According to Table 1, the participants’ average age was 37.90
years, and their average follow-up duration was 76.89 months.

Table 1. Demographic characteristics and follow-up duration of
participants

Mean SD Median Min  Max
Age 3790 10.21  39.00 23.00 57.00
Follow-up period (months) 76.89 12.62 72.00 60.00 108.00

SD: Standard deviation, Min: Minimum, Max: Maximum

This offers a crucial foundation for tracking the middle-aged
population’s health and treatment procedures. The large age

range of 23 to 57 years illustrates the variety of people’s health
requirements and possible reactions to therapy. Furthermore,
the fact that the follow-up length ranges from 60 to 108
months suggests that long-term follow-up is possible, but
individual variances should be considered when extrapolating
the research’s findings. Table 2 shows the gender, side, and
last follow-up evaluation results of the participants.

Table 2. Gender, side, and clinical evaluation outcomes at last follow-up

n %
Female 17 16.50
Gender
Male 86 83.50
Right 48  46.60
Side
Left 55 53.40
0-70: Poor 0 .00
70-79: Fair 12 11.65
Last follow-up CMS (0-100)
80-89: Good 8 7.77
90-100: Excellent 83 80.58
0-25: Poor 12 11.65
Last follow-up UCLA 25-33: Good 11 10.68
34-35: Excellent 80 77.67
Very good (90-100 points) 80  77.67
Good (75-89 points) 0 .00
Last follow-up rowe
Fair (51-74 points) 11  10.68
Poor (50 points and below) 12 11.65
Normal 83 80.58
Last follow-up plain radiograph Mild 3 mm< 8 7.77
findings Moderate 3-7 mm 12 1165
Severe >7 mm 0 .00
Not dislocated 83 80.58
Dislocation or subluxation not Dislocated 12 1165
dislocated ’
Subluxated 8 7.77

UCLA: University of California at Los Angeles

The following headers appear when Table 2 is examined.

Distribution of gender: 83.50% of participants were men and
16.50% were women. This indicates that men make up the
majority of the study’s participants.

Side distribution: Both sides are examined in comparable
proportions, as seen by the fairly balanced distribution of the
right (46.60%) and left (53.40%) sides.

Clinical assessment score, or last follow-up CMS: Based
on the results of the last follow-up CMS, 80.58% of the
participants were rated as “excellent,” 11.65% as “fair,” and
7.77% as “good.” According to these findings, participants’
general health was good.

UCLA’s most recent activity level assessment follow-up:
According to the UCLA results, 77.67% of individuals received
a “excellent” result, indicating that most participants had a
high level of activity. There are relatively few people with good
(10.68%) and poor (11.65%) exercise levels.

Final follow-up functional assessment score (ROWE):
77.67% of the participants received a “very good” rating based
on the ROWE results. None of the participants had a “good”
score, which is a sign that things are going well.
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Direct radiograph results: 80.58% of individuals had normal
results, indicating that they were in good general health.
While the absence of severe findings suggests a favorable
scenario, the presence of mild (7.77%) and moderate (11.65%)
findings suggests that some people may have health issues.

80.58% of individuals reported never having experienced
subluxation or dislocation. Relatively few people suffered
from dislocation (11.65%) and subluxation (7.77%), suggesting
a speedy recovery from the injury.

Overall, Table 2 indicates that the participants’ health is
in generally good condition. The gender distribution is
dominated by men, although this should be considered
when extrapolating the findings. According to recent follow-
up evaluations, most individuals exhibit normal findings
and excellent activity levels. Additionally, a relatively
small percentage of people had post-injury dislocations
or subluxations, indicating that the course of therapy was
effective. All things considered, these findings point to an
improvement in the participants’ functional level and general
health. Table 3 shows the last follow-up evaluation results by
gender.

Analysis of Table 3 reveals that the health status profiles of the
male and female individuals are comparable. When examined

Table 3. Comparison of clinical outcomes by gender

Gender
Female Male
n % n % P
0-70: Poor 0 00 0 .00 0.129
Last follow-up CMS 70-79: Fair 4 2353 8 9.30
(0-100) 80-89:Good 0 .00 8 930
90-100: Excellent 13 76.47 70 81.40
0-25: Poor 4 2353 8 930 0.098

25-33: Good 0 .00 11 12.79
34-35: Excellent 13 76.47 67 77.91

Last follow-up UCLA

Very good
(90-100 points) 13 76.47 67 77.91 0.098
Last follow-up rowe Good (75-89 points) 0 .00 0 .00
Fair (51-74 points) 0 .00 11 12.79

Poor (points and below) 4 23.53 8 9.30
Normal 13 76.47 70 81.40 0.129

Last follow-up plain Mild 3 mm< 0 00 8 930
radiograph findings Moderate 3-7mm 4 23.53 8 9.30

Severe >7 mm 0 .00 0 .00

Not out 13 76.47 70 81.40 0.129
Dislocation or subluxation Dislocation 4 2353 8 9.30
Subluxation 0 .00 8 9.30

CMS: Clinical evaluation score, UCLA: University of California at Los Angeles

in this manner,

Compared to 81.40% of men, 76.47% of women had a good
outcome on the last follow-up CMS (clinical evaluation score).
Women were more likely than males to get intermediate (70-
79) outcomes (23.53%).

UCLA’s most recent activity level assessment follow-up:
Compared to 77.91% of males, 76.47% of women had an
outstanding level of activity. The fact that more women

(23.53%) than males (23.53%) received low scores (0-25) raises
the possibility that women overall are less active.

Last follow-up Rowe: 76.47% of women and 77.91% of men
received the “very good” rating. In this instance as well, 23.53%
of women received low scores, suggesting that functional
issues were more common among women than males.

Direct radiographic findings: Compared to 81.40% of men,
76.47% of women have normal findings. Women are more
likely than males to have mild or moderate findings, which
could mean that they are more susceptible to certain health
issues.

Status of dislocation or subluxation: Compared to 81.40% of
men, 76.47% of women report never having had a dislocation
or subluxation. Compared to men, women were far more
likely to undergo dislocation or subluxation (23.53%).

Opverall, there were some variations in the health and activity
levels of male and female individuals, as Table 3 demonstrates.
Additionally, the p-values (ranging from 0.098 to 0.129)
do not demonstrate a statistically significant difference,
suggesting that gender generally has no discernible impact on
the ultimate follow-up results. Table 4 shows the final follow-
up evaluation results by party.

Table 4. Comparison of clinical outcomes by side (right vs. left)

Party

Right Left

n % n % P

0-70: Poor 0 .00 0 .00 0010*
Last follow-up CMS 70-79: Fair 4 833 8 1455
(0-100) 80-89: Good 0 .00 8 1455
90-100: Excellent 44 91.67 39 70.91

0-25: Poor 4 833 8 14.55 0002*
Last follow-up UCLA 25-33: Good 0 .00 11 20.00
34-35 Excellent 44 91.67 36 65.45

Very good (90-100 points) 41 85.42 39 70.91 0.202

Good (75-89 points) .00 0 .00

=

Last follow-up Rowe
Fair (51-74 points) 3 625 8 14.55

Poor (50 pointsand below) 4 8.33 8 14.55
Normal 44 91.67 39 70.91 0.010*

=

Light 3 mm< .00 8 14.55

Last follow-up plain

radiograph findings  \joderate37mm 4 833 8 14.55
Severe >7 mm 0 .00 0 .00
Not dislocated 44 91.67 39 70.91 0.010*
Dislocation or
subluxation not Dislocated 4 833 8 14.55
dislocated

Subluxated 0 .00 8 14.55

CMS: Clinical evaluation score, UCLA: University of California at Los Angeles

The results of the most recent follow-up evaluation are shown
in Table 4 by the right and left sides of the participants.
Overall, it is evident that the right side produced superior
outcomes. Consequently, Table 4 is examined;

Last follow-up CMS (clinical evaluation score): Compared
to 70.91% of left-sided participants, 91.67% of right-sided
patients achieved an outstanding performance. The right-
sided participants were usually in better health, as seen by
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the higher percentage of left-sided participants (14.55%)
with intermediate (70-79) scores compared to the right-sided
participants (14.55%).

UCLA’s most recent activity level assessment follow-up:
Compared to 65.45% on the left, 91.67% on the right had
an exceptional activity level. On the right side, 8.33% of
participants fall into the poor (0-25) category, while on the left
side, 14.55% are in the poor category. This indicates that there
is more activity on the right side.

Rowe for the most recent follow-up: For the right side,
85.42% of individuals received a “very good” score, compared
to 70.91% for the left. In this case, the right side’s total
functioning state is superior to the left’s. Nevertheless, there is
no statistically significant difference indicated by the p-value
(0.202).

Direct radiographic results: 70.91% of the left side had normal
findings, while 91.67% of the right side had normal findings as
well. The left side had a larger percentage of patients with mild
to moderate findings, which supports the right side’s superior
general health.

Status of dislocation or subluxation: 70.91% of individuals on
the left side experienced dislocation or subluxation, compared
to 91.67% of participants on the right. 8.33% of people on
the right side and 14.55% of people on the left side reported
dislocation or subluxation. This indicates that the right side
recovered from the damage more quickly.

According to Table 4, participants who were right-sided often
outperformed those who were left-sided in terms of their
level of exercise and general health. The success of treatment
procedures may be supported by higher scores on the right
side. It appears that the right side’s health state is a problem
that requires greater attention given that the p-values indicate
substantial variances in various regions, including UCLA and
CMS.

The study’s findings demonstrate that the participants’ overall
health and course of therapy were favorable. Overall, strong
clinical and functional evaluation ratings were obtained when
factors including gender, age and side were examined. The fact
that most of the participants received outstanding or very good
ratings shows how well the treatment plans worked and how
well the recovery processes of the individuals were managed.
Nonetheless, minor health issues and subluxation that have
been noted in certain people highlight the significance of
individual variances and unique strategies. According to the
findings, long-term follow-up is essential for assessing how
well treatment plans are working and may raise the standard
of medical care.

DISCUSSION

The long-term clinical and radiological outcomes of
arthroscopic Bankart repair were thoroughly assessed in this
study. The results offer fresh implications in certain areas
and are generally in line with other research in the literature.
The effectiveness and dependability of the treatment are
particularly demonstrated by the data collected during
extended follow-up periods.

Recurrence rates in this study of 11.65% for dislocation and
7.77% for subluxation are consistent with the 11% recurrence
rate reported by Harris et al.” The similarity in findings may
be attributed to comparable methodologies, including the

use of arthroscopic techniques and long-term follow-up
durations. However, differences in patient demographics,
such as the proportion of younger participants in our study,
and variations in rehabilitation protocols may explain some
of the slight differences. For instance, while Harris et al."’ did
not emphasize gender-specific outcomes, our study highlights
significant disparities in CMS scores between men and women,
suggesting that individual characteristics and treatment
customization may impact long-term success. Hormonal and
biomechanical variations may be linked to women’s generally
poorer physical performance. Although the impact of gender
on results has frequently been understated in the literature,
this finding implies that treatment procedures should account
for gender variations.

Long-term prevention of significant degenerative changes in
the glenohumeral joint is possible, as evidenced by the fact
that 80.58% of participants had normal radiographic findings.
In the Castagna et al." trial the arthritis rate was reported to
be 29%. The success of surgical surgery is supported by the fact
that the rates of arthritis in our study were restricted to mild
and moderate levels. On the other hand, the absence of severe
arthritis is a significant finding for long-term outcomes. In
a study of young patients, Flinkkild et al."” obtained similar
findings. The low prevalence of arthritis, particularly among
young people, highlights how crucial it is to use surgical
technique and rehabilitation procedures correctly.

In general, the dominant side produced higher results,
according to the results of the comparison between the right
and left sides. The dominant side had a superior healing
process, as seen by the 91.67% of right-sided subjects who
obtained flawless CMS scores. The dominant side healed with
less problems, according to the Brox et al."” study. Due to its
more frequent use and better neuromuscular coordination.”
Additionally, rehabilitation challenges specific to the non-
dominant side, such as a lower baseline of strength and
coordination, may further contribute to these differences.

Long-term results have typically been assessed in a small
number of patients in numerous studies published in the
literatiire. ' Our study’s lengthy follow-up time and
substantial participant count provide significant additions
to the body of knowledge. Understanding the findings of
our study has been aided by the examination of the causes
of recurrence rates in studies like Harris et al.” and Buscayret
et al.' Our study’s great patient satisfaction (77.67% excellent
activity level) and minimal recurrence rates further
demonstrate the efficacy of arthroscopic Bankart repair.

There are several restrictions on this study. Because of
its retrospective approach and lack of a randomized
controlled group, it is especially important to use caution
when extrapolating the findings. Nonetheless, the lengthy
follow-up period and sizable patient group boost the study’s
worth. Future research should compare various surgical
procedures and use prospective and randomized controlled
methodologies. Furthermore, a more thorough analysis of
the consequences of rehabilitation procedures can help to
improve therapy results.

CONCLUSION

Our study demonstrates that arthroscopic Bankart repair
is an effective approach for achieving favorable long-term
radiographic and clinical outcomes. High patient satisfaction
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and low recurrence rates emphasize the reliability and safety
of this technique. Additionally, it is important to consider
patient-specific factors, such as gender and potential adverse
effects, when designing individualized treatment plans.
Future research as well as clinical practice may benefit from
these findings.

ETHICAL DECLARATIONS

Ethics Committee Approval

The study was carried out with the permission of the Atatiirk
University Faculty of Medicine Clinical Researches Ethics
Committee (Date: 01.10.2020, Decision No: 05).

Informed Consent

Because the study was designed retrospectively, no written
informed consent form was obtained from patients.

Referee Evaluation Process

Externally peer-reviewed.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Financial Disclosure

The authors declared that this study has received no financial
support.

Author Contributions

All of the authors declare that they have all participated in
the design, execution, and analysis of the paper, and that they
have approved the final version.

REFERENCES

1. Peltz CD, Zauel R, Ramo N, Mehran N, Moutzouros V, Bey MJ.
Differences in glenohumeral joint morphology between patients with
anterior shoulder instability and healthy, uninjured volunteers. ]
Shoulder Elbow Surg. 2015;24(7):1014-1020. doi:10.1016/j.jse.2015.03.024

2. Gunnar A. The burden of musculoskeletal diseases in the us: prevalence,
societal and economic cost. Am Acad Orthopaed Surg. 2008;6(1):146.
doi:10.1016/j.jamcollsurg.2008.06.146

3. Robinson CM, Dobson R]. Anterior instability of the shoulder after
trauma. ] Bone Joint Surg Br. 2004;86(4):469-479. doi:10.1302/0301-
620x.86b4

4. Owens BD, Duffey ML, Nelson BJ, DeBerardino TM, Taylor DC,
Mountcastle SB. The incidence and characteristics of shoulder instability
at the United States Military Academy. Am J Sports Med. 2007;35(7):
1168-1173. doi:10.1177/0363546506295179

5. Hovelius L. Incidence of shoulder dislocation in Sweden. Clin Orthop
Relat Res. 1982;166:127-131.

6. Buscayret F, Edwards TB, Szabo I, Adeleine P, Coudane H, Walch G.
Glenohumeral arthrosis in anterior instability before and after surgical
treatment: incidence and contributing factors. Am J Sports Med. 2004;
32(5):1165-1172. d0i:10.1177/0363546503262686

7. Bottoni CR, Smith EL, Berkowitz MJ, Towle RB, Moore JH. Arthroscopic
versus open shoulder stabilization for recurrent anterior instability: a
prospective randomized clinical trial. Am ] Sports Med. 2006;34(11):
1730-1737. doi:10.1177/0363546506288239

8. McHugh ML. The chi-square test of independence. Biochem Med
(Zagreb). 2013;23(2):143-149. doi:10.11613/bm.2013.018

9. Harris JD, Gupta AK, Mall NA, et al. Long-term outcomes after Bankart
shoulder stabilization. Arthroscopy. 2013;29(5):920-933. doi:10.1016/j.
arthro.2012.11.010

10. Lopez Torres O, Ferndndez-Elias VE. Training and nutrition for
performance: males, females, and gender differences. Nutrients. 2024;
16(23):3979. d0i:10.3390/nu16233979

1

—

12.

13.

14.

15.

16.

17.

18.

. Noonan B, Wojtys EM. Gender Differences in Muscular Protection of

the Knee. In: Noyes F, Barber-Westin S. (eds) ACL Injuries in the Female
Athlete. Springer, Berlin, Heidelberg. 2018.

Ee GW, Mohamed S, Tan AH. Long term results of arthroscopic
Bankart repair for traumatic anterior shoulder instability. ] Orthop Surg
Res. 2011;6:28. doi:10.1186/1749-799X-6-28

Castagna A, Markopoulos N, Conti M, Delle Rose G, Papadakou E,
Garofalo R. Arthroscopic bankart suture-anchor repair: radiological
and clinical outcome at minimum 10 years of follow-up. Am J Sports
Med. 2010;38(10):2012-2016. doi:10.1177/0363546510372614

Flinkkild T, Knape R, Sirni6é K, Ohtonen P, Leppilahti J. Long-term
results of arthroscopic Bankart repair: minimum 10 years of follow-up.
Knee Surg Sports Traumatol Arthrosc. 2018;26(1):94-99. doi:10.1007/
s00167-017-4504-z

BroxJI, Lereim P, Merckoll E, Finnanger AM. Radiographic classification
of glenohumeral arthrosis. Acta Orthop Scand. 2003;74(2):186-189. doi:
10.1080/00016470310013932

Marquardt B, Witt KA, Gétze C, Liem D, Steinbeck J, Potzl W. Long-term
results of arthroscopic Bankart repair with a bioabsorbable tack. Am J
Sports Med. 2006;34(12):1906-1910. doi:10.1177/0363546506290404

Vermeulen AE, Landman EBM, Veen EJD, Nienhuis S, Koorevaar CT.
Long-term clinical outcome of arthroscopic Bankart repair with suture
anchors. J Shoulder Elbow Surg. 2019;28(5):e137-e143. doi:10.1016/j.jse.
2018.09.027

Buscayret F, Edwards TB, Szabo I, Adeleine P, Coudane H, Walch G.
Glenohumeral arthrosis in anterior instability before and after surgical
treatment: incidence and contributing factors. Am J Sports Med. 2004;
32(5):1165-1172. doi:10.1177/0363546503262686

65




Original Article

KASTAMONU

DOI: 10.51271/KMJ-0186

MEDICAL JOURNAL Kastamonu Med J. 2025;5(1):66-69

Impact of postoperative pain management on mortality and
morbidity in hip arthroplasty: a retrospective study

Ahmet Kaciroglu, ®©Mustafa Dikici

Department of Anesthesiology and Reanimation, Bursa City Hospital, Bursa, Turkiye

Cite this article as: Kaciroglu A, Dikici M. Impact of postoperative pain management on mortality and morbidity in hip arthroplasty: a
retrospective study. Kastamonu Med J. 2025;5(1):66-69.

Received: 31.12.2024 . Accepted: 05.02.2025 . Published: 04.03.2025

ABSTRACT

Aims: Total hip arthroplasty (THA) is one of the most common operations performed today and is associated with significant
postoperative pain. Inadequate pain control causes delayed mobilization and prolonged hospital stay, which is associated with
increased morbidity and mortality. Our aim was to compare the length of hospital stay, postoperative infection, mortality and
morbidity in patients with and without regional analgesia technique in the postoperative period.

Methods: Patients with missing records were excluded. 444 patients were included in the study and divided into two groups
according to postoperative analgesia management. Patients who received peripheral block for postoperative analgesia (group
block+) and patients who received IV analgesics for postoperative analgesia (group block-). Gender, American Society of
Anesthesiologists (ASA) scores, laboratory data, postoperative blood component transfusion surgical site infection, length of
hospital stay (days) and mortality data of the patients were analyzed.

Results: There was no significant difference between the groups with and without block in terms of gender, age and ASA
classification (p>0.05). A significant positive correlation was found between the white blood cell (WBC) count difference and
discharge rate (p<0.05). This finding showed that the effect of WBC change on discharge was significant, although at a low
level. A significant positive correlation was found between the length of stay in the intensive care unit and C-reactive protein
changes (p<0.05). There was no significant difference in infection and mortality rates between the groups with and without block
(p>0.05).

Conclusion: Short-term mortality, length of hospital stay, and infection parameters were similar after hip replacement surgery
with or without regional analgesia techniques. Block application was effective in reducing the postoperative inflammatory
response but did not significantly improve infection, mortality, or other clinical outcomes.

Keywords: Total hip arthroplasty, mortality, morbidity, infection, peripheral nerve block, retrospective analysis

INTRODUCTION

Total hip arthroplasty (THA) is one of the most common
operations performed today and is associated with significant
postoperative pain. Inadequate pain control causes delayed
mobilization and prolonged hospital stay, which is associated
with increased morbidity and mortality. These patients are
usually elderly and have multiple comorbidities. In this
vulnerable population, early and appropriate analgesic
treatment can have a strong positive impact on the course of
postoperative recovery.'

Paracetamol, NSAIDs, and opioids are traditionally used
for postoperative pain relief in THA. The most commonly
used opioids are morphine, hydromorphone, oxycodone,
hydrocodone and fentanyl.> However, the use of opioids also
have side effects such as nausea, vomiting, itching, sedation
and constipation. It has been reported that it can cause more
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serious complications such asileus and respiratory depression.’
In addition, it has been reported that patients using opioids
have higher pain scores during hospitalization, need more
postoperative rehabilitation and have more postoperative
complications.?

Multimodal pain management is “the administration of two
or more drugs that act by different mechanisms to provide
analgesia to patients by the same or different routes. Recently,
multimodal pain management has become increasingly
popular due to the reduction in opioid use and improved
recovery.'

Regional techniques such as epidural block, femoral nerve
block, lumbar plexus block, psoas compartment block,
fascia iliaca block, lateral femoral cutaneous nerve block and
anterior quadratus lumborum block are frequently applied
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for postoperative analgesia in total hip arthroplasty surgeries.
There are many studies in the literature showing that these
techniques reduce pain scores and opioid consumption.’

In this retrospective article, we analyzed the patients who
underwent THA surgery with under spinal anesthesia between
01.01.2022 and 31.12.2023 in our hospital. We examined the
hospital stay, postoperative infection, mortality and morbidity
records of these patients. Our aim was to compare clinical
progress in patients with and without regional analgesia
technique in the postoperative period.

METHODS

Approval for the study was obtained from the Bursa City
Hospital Clinical Researches Ethics Committee (Date:
06.12.2023, Decision No: 2023-20/9). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. The data of 654
patients who underwent THA with spinal anesthesia between
01.01.2022 and 31.12.2023 were retrospectively analyzed.
Patients with missing records were excluded. 444 patients
were included in the study and divided into two groups
according to postoperative analgesia management. Patients
who received peripheral block for postoperative analgesia
(group block+) and patients who received IV analgesics for
postoperative analgesia (group block-). Gender, American
Society of Anesthesiologists (ASA) scores, preoperative white
blood cell (WBC) count, hemoglobin (Hb), C-reactive protein
(CRP) values, neutrophil-to-lymphocyte ratio (NLR), duration
of procedure (min), intraoperative blood components (RBC,
plasma, platelet), transfusion postoperative transfer location
and postoperative WBC, Hb, CRP, NLR, postoperative blood
component transfusion surgical site infection, length of
hospital stay (days) and mortality data of the patients were
analyzed.

Statistical Analysis

Data analysis of the data in our study was performed using
the “statistical package for social sciences (SPSS) for Windows
20.0 (SPSS, Inc., Chicago, IL, USA)”. The conformity of the
data to normal distribution was evaluated by Kolmogorov-
Smirnov test. Continuous data in the perioperative period in
patients with and without block were evaluated using Mann-
Whitney U test and categorical data were evaluated using
Chi-square test. The effect of pre-postoperative differences in
laboratory parameters on postoperative outcome parameters
was evaluated by Spearman correlation test. A p-values <0.05
were considered statistically significant.

RESULTS

There was no significant difference between the groups in
terms of gender, age and ASA classification (p>0.05). Duration
of procedure was similar between the groups (p>0.05) (Table
1). Postoperative WBC and neutrophil levels were significantly
higher in the non-block group (p<0.05). In other laboratory
parameters, no significant difference was found between
the groups in terms of pre- and postoperative hemoglobin,
lymphocyte, CRP and NLR values (Table 2).

There was no significant difference between block and non-
block groups in terms of infection rates and mortality rates
(p>0.05). Although the discharge rate was higher in the non-
block group, this difference was not statistically significant
(p>0.05) (Table 3).

Table 1. Demographics, duration of procedure and length of hospital stay

Group block-  Group block+
(n: 261) (n: 183) P
Gender (F/M) 111/150 74/109 0.660
I-11 133 104
ASA 0.222
1I-1vV 128 79
Med (min-max) Med (min-max)
Age 63 (17-93) 62 (30-83) 0.514
Duration of procedure (min) 115 (60-170) 110 (55-175)  0.367
Length of hospital stay (day) 5 (2-56) 5(2-22) 0.164

Datas were expressed as a med (min-max), chi-square tests, Mann-Whitney U, F: Female, M: Male,

ASA: American Society of Anesthesiologists, Med: Median, Min: Minimum, Max: Maximum

Table 2. Preoperative and postoperative laboratory results

Group block-
(n: 261)

Group block+
(n: 183)

Med (min-max) Med (min-max) P

Preoperative WBC 7.7 (3.78-20.7) 7.3 (2-23.9) 0.243
Preoperative Hb 13.1 (8.1-17) 13.1 (6.2-17.2)  0.753
Preoperative neutrophil 4.8 (1-17.1) 4.4 (1.3-21.45) 0.364
Preoperative lymphocyte 2.1 (0.25-4.74) 1.9 (0.41-8.42)  0.336
preoperative CRP 4.9 (0.50-236) 4.4 (0-268) 0.660
Preoperative NLR 2.34 (0.49-44.80) 2.26 (0.68-32.8)  0.640
Postoperative WBC 107 (3.85-26.5) 9.43 (2.6-26.76)  0.001
Postoperative Hb 10.25 (6.3-17.6) 10.3 (6.4-15.5)  0.386
Postoperative neutrophil 8.53 (2.29-22.3) 7.34 (1.5-23.32)  0.001
Postoperative lymphocyte 1.2 (0.34-8.7) 1.17 (0.3-5.1)  0.501
postoperative CRP 105.6 (0.90-322) 128.1 (2.9-325.3)  0.738
Postoperative NLR 6.99 (0.70-49.21) 6.33 (0.94-40) 0.248

Datas were expressed as a med (min-max), Mann-Whitney U test, WBC: Leukocyte, Hb:
Hemoglobin, CRP: C-reactive protein, NLR: Neutrophil lymphocyte ratio, Med: Median, Min:
Minimum, Max: Maximum

Table 3. Pre-postoperative blood transfusion, infection, intensive care
admission and mortality

Group block- Group block+

(n: 261) (n: 183) P
No 217 159
Peroperative RBC transfusion 0.281
Yes 44 24
No 259 183
Peroperative FFP transfusion 0.235
Yes 2 0
No 195 143
Postoperative RBC transfusion 0.404
Yes 66 40
No 250 177
Postoperative FFP transfusion 0.613
Yes 11 6
No 247 176
Surgical site infection 0.452
Yes 14 7
No 259 181
Mortality 0.168
Yes 2 2
ICU 81 44 0.290

Chi-square tests, RBC: Red blood cell, FFP: Fresh frozen plazma, ICU: Intensive care unit

A significant positive correlation was found between WBC
difference and discharge rate (p<0.05). Lymphocyte difference
had a significant negative correlation with length of stay in
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intensive care unit (p<0.05). A significant positive correlation
was found between the duration of intensive care unit stay
and CRP changes (p<0.05) (Table 4).

Table 4. Correlation of laboratory values with length of hospital stay,

intensive care unit stay, infection, and discharge

LHS ICU  Infection Discharge

rs -0.053  -0.017 0.043 0.105
WBC difference

P 0.270 0.719 0.365 0.028

rs -0.087  0.030 0.036 0.086
Neutrophil difference

P 0.067 0.535 0.454 0.072

" o rs 0.020 -0.116 -0.038 0.061

Lymphocyte difference

p 0.669 0.015 0.430 0.199

rs -0.075  0.090 0.018 0.017
NLR difference

P 0.115 0.057 0.699 0.724

rs 0.019 0.202 -0.076 n/A
CRP difference

p 0.800 0.008 0.322 n/A

Spearman correlation test, WBC: White blood cell, CRP: C-reactive protein, NLR: Neutrophil to

lymphocyte ratio, LHS: Length of hospital stay, ICU: Intensive care unit

DISCUSSION

After analyzing the results of 444 patients included in
our study, no statistically significant difference was found
regarding infection, intensive care unit requirement and
hospital discharge.

There are studies reporting that the in-hospital mortality
rate in patients undergoing surgical intervention due to hip
fracture varies between 1.2% and 12.1%.°° In our study,
in hospital mortality rate was 0.9%. This rate is compatible
with the literature. The use of only data from patients who
underwent hip surgery under spinal anesthesia in our study
may have affected the results. However, a recently published
study revealed that there was no difference in in-hospital
mortality rates between regional and general anesthesia
techniques in patients undergoing hip surgery."” Studies have
reported that 2.1% to 2.4% of patients with hip fracture die
during hospitalisation, which is comparable to the results of
the present study.'""?

Atay et al.” analyzed the data of patients who underwent THA
and found the mean age of the patients to be 76.01+£8.24 and
reported that they found no correlation between mortality
and age. Similar results were obtained in our study and no
statistically significant difference was found between the
mean age of the patients and mortality. Jiang et al."* reported
that male gender had a higher mortality risk when the annual
mortality of patients with hip fracture was evaluated. We
found that the number of deaths was low and the mortality
rate was similar between genders, which makes it difficult to
interpret the effect of gender on mortality. No statistical effect
of age and gender on mortality was found in our study.

Anemia is quite common in patients with hip fracture.”
According to the World Health Organization (WHO), anemia
is defined as a hemoglobin (Hb) level below 12 g/dl in women
and below 13 g/dl in men.'® Many studies have demonstrated
that anemia increases the risk of 90-day and 180-day mortality
in patients with hip fracture.”” However Elmas et al.,"* could
not find a significant relationship between preoperative
hemoglobin values and mortality rates within one year in
patients with hip fracture.

Perioperative anemia is mostly treated with RBC transfusion
to prevent postoperative morbidity and mortality. However,
there are conflicting data regarding the effect of RBC
transfusion on morbidity and mortality in patients with
acute hip fracture. Engoren et al.” found that allogeneic RBC
transfusions were associated with an increase in long-term
(>90 days to 2 years) mortality after THA. In our study, no
significant relationship was found between intraoperative and
postoperative blood transfusions and mortality. In addition,
it has been reported that the risk of postoperative infections
such as pneumonia, delirium, short-term mortality, length
of hospital stay and systemic inflammatory response
syndrome increases in patients receiving blood component
transfusions.”” Therefore, careful preoperative planning
and a multidisciplinary approach are necessary to reduce
postoperative transfusion rates.!

Systemic inflammation is characterized by neutrophilia,
lymphopenia and thrombocytosis. Leukocytes generate a
physiologic response to stress, characterized by an increase
in neutrophils and a decrease in lymphocytes. NLR as a new
risk factor for mortality in patients with hip fracture was first
reported by Forget et al.”> In this study, they reported that
mortality may be high if NLR >5 on the 5" postoperative day,
but preoperative NLR was not predictive of postoperative
mortality. In acute inflammation, serum inflammation
markers such as elevated C-reactive protein (CRP) may also be
an indicator of mortality.” In our study, although surgical site
infection was proportionally less in patients who underwent
block, there was no statistically significant difference between
the groups.

Conditions such as malignancy, rheumatologic diseases and
steroid use may affect inflammatory markers, which is a
disadvantage of our study in terms of generalizability. When
the length of hospital stay was evaluated in our study, there
was no statistically significant difference between the groups,
although there were lower values in the block group.

Severe pain increases complications associated with hip
fracture. Hung et al.** emphasized the importance of optimal
pain control after hip fracture to minimize complications
such as delirium, loss of function and death due to pain and
immobility.

There are some suggestions that the use of nerve blocks
may reduce in-hospital mortality after hip fracture, but the
evidence is not yet conclusive. Pederson et al.* found that
a comprehensive hip fracture program including the use of
continuous femoral nerve block catheters reduced 12-month
mortality from 29% to 23%. Abou-Setta at al.** meta-
analysis failed to detect a statistically significant reduction
in mortality with nerve blocks based on the limited evidence
available, suggesting the need for further research. We did not
find a statistically significant difference in mortality between
patients with and without nerve block. We think that the
evaluation of the 12-month period in the study by Pederson et
al.” may be the reason for this difference.

Limitations

There are some limitations in our study. Firstly, short-term
follow-up of the patients was performed, long-term results
could have been examined. Secondly, the patients” ASA classes
were evaluated, their comorbidities could have been evaluated
in detail. Thirdly, the sample size could have been expanded.
Finally, the study could have been planned prospectively.
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CONCLUSION

In conclusion, short-term mortality, length of hospital stay
and infection parameters were similar after hip replacement
operations with or without regional analgesia techniques.
Block application was effective in reducing the postoperative
inflammatory response, but had no significant effects on
conditions such as infection, mortality rates and other clinical
outcomes. The significant effect of CRP on the requirement
for ICU suggests that the inflammatory response should be
considered as an important marker. Further studies with a
larger scope and number of patients may better elucidate the
effect of regional analgesia applications on clinical outcomes.
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ABSTRACT

Aims: To compare the visual and anatomical outcomes, intraocular pressure (IOP) changes, and complications of 25-gauge
pars plana vitrectomy (PPV) using silicone oil (SO) versus perfluoropropane (C3F8) gas tamponade in the management of
rhegmatogenous retinal detachment (RRD).

Methods: This retrospective study analyzed 43 eyes of 43 patients treated with 25-gauge PPV for RRD. Patients were divided
into two groups: group 1 (SO, n=25) and group 2 (C3F8 gas, n=18). Visual acuity, IOP, and postoperative complications were
evaluated over a 52-week follow-up period. Statistical comparisons were conducted using the SPSS software, and a significance
level of p<0.05.

Results: Both groups demonstrated significant improvements in best-corrected visual acuity (BCVA) at the 52nd week. Mean
BCVA improved from 2.23+0.89 logMAR to 0.30+0.21 logMAR in the SO group and from 2.07+0.87 logMAR to 0.19+0.05
logMAR in the C3F8 group. Recurrent retinal detachment was observed in 8% of SO cases and 16.7% of C3F8 cases, with
successful reattachment achieved in all reoperations. IOP increased mildly in the SO group but decreased significantly in the
C3F8 group. Anti-glaucomatous therapy was initiated in 16% of patients in the SO group and 16.7% in the C3F8 group.
Conclusion: Both SO and C3F8 gas tamponades are effective in achieving visual and anatomical success following 25-gauge
PPV for RRD. C3F8 gas demonstrated better IOP stabilization, whereas SO was effective for more complex cases. These findings
support the tailored use of tamponades based on individual patient and disease characteristics.

Keywords: 25-gauge vitrectomy, rhegmatogenous retinal detachment, silicone oil, C3F8 gas, visual outcomes, intraocular

pressure

INTRODUCTION
Rhegmatogenous retinal detachment (RRD) is a sight-
threatening condition that requires prompt surgical

intervention to restore and preserve vision.! Pars plana
vitrectomy (PPV) is a widely adopted surgical technique for
treating RRD, and advances in minimally invasive surgical
technology have made 25-gauge vitrectomy an increasingly
popular choice due to its smaller sclerotomy size, reduced
postoperative inflammation, and faster recovery times.>*

The advent of minimally invasive vitreous surgery (MIVS)
has revolutionized the approach to retinal surgeries, with
25-gauge vitrectomy gaining significant popularity due to
its less invasive nature and favorable outcomes compared to
earlier gauges like 20- and 23-gauge systems. Studies have
demonstrated that this technique not only improves surgical
efficiency but also minimizes complications, such as suture-
related issues and postoperative discomfort, which were more
common with larger gauge instruments.** Advancements in
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surgical equipment have significantly improved its stability
and precision, solidifying its position as a standard in
modern vitreoretinal surgery.®” As this study aims to evaluate
outcomes associated with 25-gauge vitrectomy, it aligns with
the growing trend in retinal surgery toward adopting smaller
gauge systems that ensure optimal patient care and surgical
success.

The choice of endotamponade, whether silicone oil or
intraocular gases like perfluoropropane (C3F8), is critical
in achieving successful surgical outcomes. Silicone oil
provides long-term retinal tamponade and is often preferred
for complex cases, including those with inferior breaks or
proliferative vitreoretinopathy (PVR).* However, it requires
a secondary procedure for removal and may carry risks such
as emulsification and increased intraocular pressure (IOP).>"
On the other hand, C3F8 gas offers a self-resorbing alternative
that eliminates the need for additional surgery, although it
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may impose strict postoperative positioning requirements
and is contraindicated in certain patient populations.'"'?

Recent studies have aimed to compare the efficacy of these
tamponade agents in various clinical settings, with a particular
focus on visual acuity outcomes, retinal reattachment rates,
and complications. For instance, Ozal etal.”? analyzed macular
displacement and endotamponade variations in RRD repair,
emphasizing the nuanced impacts of these agents on surgical
results and recovery dynamics.

This study aims to contribute to the growing body of evidence
by comparing the one-year outcomes of 25-gauge vitrectomy
with silicone oil and C3F8 gas tamponade in patients treated
for RRD. By analyzing visual acuity, IOP changes, and
complication rates, this study aims to provide insights into
the optimal choice of endotamponade for achieving favorable
surgical outcomes.

METHODS

Ethics

The study adhered to the tenets of the Declaration of Helsinki
and received approval from the Kastamonu University
Clinical Researches Ethics Committee (Date: 10.12.2024,
Decision No: 2024-KAEK-137).

Study Design and Patients

This study included patients who presented to the
ophthalmology outpatient clinic with RRD. All patients
underwent a comprehensive preoperative ophthalmological
examination, which included best-corrected visual acuity
(BCVA, logMAR) assessment, IOP measurement, and
anterior and posterior segment evaluation through slit-lamp
biomicroscopy.

For the identification of retinal breaks and detailed posterior
segment evaluation, athorough peripheral retinal examination
was performed using a Goldmann three-mirror lens. After the
initial evaluation, all patients were treated with 25-gauge PPV,
which was performed as the surgical intervention for RRD.

Inclusion and Exclusion Criteria

This study included patients diagnosed with RRD requiring
surgical intervention. Inclusion criteria were as follows:
patients aged 18 years or older, those with retinal breaks
confirmed via a detailed peripheral retinal examination using
a Goldmann three-mirror lens, and patients treated with
25-gauge PPV as the primary surgical intervention. Because
the study was designed retrospectively, no written informed
consent form was obtained from patients.

Patients with non-rhegmatogenous retinal detachments, such
as exudative or tractional retinal detachments, were excluded.
Other exclusion criteria included a history of previous ocular
surgeries other than uncomplicated phacoemulsification,
significant corneal or lens opacities that interfered with
adequate visualization of the retina or posterior segment
evaluation, and any ocular or systemic conditions that could
compromise postoperative outcomes or imaging quality.

Surgical Procedures

All surgeries were performed by a single experienced retinal
surgeon (Dr. Ziibeyir Yozgat). Patients who were phakic
underwent combined phacoemulsification and PPV during

the same surgical session. For combined procedures, trocars
were inserted first, followed by the phacoemulsification
procedure. All surgeries were performed under general
anesthesia, and all patients had at least one year of archival
follow-up records.

Phacoemulsification Procedure

Phacoemulsification surgery was initiated by creating side
portsintheupperandlower corneal quadrantsusinga 20-gauge
MVR blade. A dispersive viscoelastic (Sodium hyaluronate,
Protectalon 3%, VSY Biotechnology, Istanbul, Turkey) was
injected into the anterior chamber, and a 2.4 mm clear corneal
incision was made in the temporal quadrant using a keratome
knife. A round capsulorrhexis with a diameter of 5 mm was
performed with capsulorrhexis forceps. Hydrodissection
was achieved by injecting a balanced salt solution under the
capsule using a hydrodissection needle, and the nucleus was
rotated. The nucleus was then divided using the Direct Chop
method and emulsified with a PHACO handpiece (DORC,
Zuidland, the Netherlands). Cortical remnants were removed
using bimanual irrigation and aspiration cannulas. A foldable
monoblock hydrophobic intraocular lens (Sensar, Johnson &
Johnson Surgical Vision, Santa Ana, CA, USA) was implanted
in the capsular bag. The anterior chamber was created by
hydrating the side ports with a balanced salt solution.

25-Gauge PPV Procedure

All patients underwent a 3-port, 25-gauge PPV technique,
utilizing a non-contact wide-angle viewing system
(EIBOS2, Haag-Streit Surgical, Germany) in conjunction
with a vitrectomy platform (EVA, D.O.R.C. International,
Zuidland, Netherlands). The operated eye was prepared with
an ophthalmic drape, and a lid speculum was placed. The
eye was treated with 5% povidone-iodine for two minutes,
followed by irrigation. Transconjunctival 25-gauge ports were
inserted at the 10, 2, and 7.5 o’clock positions. An infusion
cannula was secured in the 7.5 oclock position, and the
superior ports were used for the endoilluminator and vitreous
cutter. All 25-gauge trocars were inserted in a beveled 2-step
manner with a first partial insertion at an oblique angle of
15° to 20° tangential to the scleral surface followed by entry
into the vitreous cavity at an angle of 30° to 40°. Careful
and meticulous removal of the posterior hyaloid was done.
Preservative-free triamcinolone acetonide (40 mg/ml) was
used to stain the posterior hyaloid when required. All retinal
breaks and related abnormalities were identified, and each one
was marked with endodiathermy. PVR membranes or retinal
bands, if present, were stained with membrane blue (brilliant
blue G+trypan blue; DORC, Zuidland, the Netherlands) dye
and removed using vitreoretinal forceps. Perfluorocarbon
liquid (PFCL) was applied to stabilize the posterior pole up
to the level of the retinal tears. PFCL was used selectively to
stabilize the posterior pole and facilitate retinal reattachment
before the fluid-air exchange. It was applied gradually using
a soft-tip cannula until the retinal breaks were flattened,
ensuring minimal subretinal migration. Peripheral vitreous
shaving was performed under bimanual indentation using the
vitrectomy system’s shaving mode to ensure complete vitreous
base cleaning. Retinal folds were flattened and relaxed. Fluid-
air exchange was done to aspirate the subretinal fluid through
a preexisting break or posterior drainage retinotomy. Laser
photocoagulation was applied around the breaks. After laser
photocoagulation, the PFCL was meticulously removed
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before the endotamponade was introduced. The choice of
endotamponade was based on retinal detachment complexity
and the presence of PVR. Silicone oil (5000 cSt) was used in
cases with inferior retinal breaks, high PVR risk, or recurrent
detachments. It was injected slowly through a 25-gauge
cannula after complete fluid-air exchange. Patients receiving
silicone oil were scheduled for a secondary procedure for oil
removal. For cases with superior breaks and no significant
PVR, 14% perfluoropropane (C3F8) gas was used as a
tamponade. The gas-air exchange was carefully performed
to ensure the complete filling of the vitreous cavity, allowing
gradual self-resorption over 6-8 weeks. The transconjunctival
ports were removed, and subconjunctival injections of
gentamicin and dexamethasone were administered. The eye
was treated again with 5% povidone-iodine for two minutes,
irrigated, and the procedure was concluded by removing the
lid speculum and drape.

Postoperative Care and Follow-up

Postoperative follow-up included routine evaluations on
postoperative day 1, week 1, and month 1, followed by monthly
visits thereafter. During each follow-up, patients underwent
comprehensive ophthalmological examinations, including
BCVA, IOP measurement using Goldmann applanation
tonometry, and detailed slit-lamp biomicroscopy of the
anterior and posterior segments.

Patients were instructed on appropriate postoperative
positioning, such as prone positioning, when necessary.
Standard postoperative regimens, including topical antibiotics
and anti-inflammatory medications, were applied for one
month and tapered gradually. Anti-glaucoma treatment
was initiated in cases where elevated IOP was observed and
deemed clinically significant.

Data from follow-ups at postoperative months 1, 3, 6, and 12
were recorded for analysis. These data included BCVA, IOP,
and any documented complications.

Statistical Analysis

Data were analyzed using SPSS version 25.0 (IBM Corp.,
Armonk, NY, USA). Continuous variables were presented as
meantstandard deviation (SD) or median [interquartile range
(IQR)], depending on the data distribution, while categorical
variables were summarized as frequencies and percentages.
The normality of the data was assessed using the Shapiro-
Wilk test. Comparisons between the two groups (e.g., silicone
oil versus C3F8 gas) were performed using independent T
tests or Mann-Whitney U tests for continuous variables,
based on the data distribution, and chi-square or Fisher’s
exact tests for categorical variables. Longitudinal changes in
continuous variables, such as BCVA and IOP, were analyzed
using repeated-measures ANOVA or Friedman tests. Post-hoc
pairwise comparisons were conducted using paired t-tests
or Wilcoxon signed-rank tests with Bonferroni correction
for multiple comparisons. A p-value <0.05 was considered
statistically significant for all analyses.

RESULTS

Baseline Characteristics

The study included 43 eyes of 43 patients, divided into group 1
(silicone tamponade, n=25) and group 2 (C3F8 gas tamponade,
n=18). Baseline demographic and ocular characteristics are

summarized in Table 1. The mean age was 60.9+12.4 years
in group 1 and 68+9.5 years in group 2, with a statistically
significant difference (p=0.048). Gender distribution was
similar between the groups, with 24% females in group 1 and
27.8% females in group 2 (p=0.779).

Table 1. Baseline patient demographics and ocular characteristics

Characteristics Group 1 (n: 25) Group 2 (n: 18) p-value

Mean age+SD, years

(median, IQR 25-75) 60.9+12.4 (65, 54-69)

68+9.5 (71,63-76) 0.048*

Gender, n (%) 0.779°
Female 6 (24) 5(27.8)

Male 19 (76) 13 (72.2)

Lens status, n (%) 0.707°
Phakic 18 (72) 12 (66.7)
Pseudophakic 7 (28) 6(33.3)

Macula status, n (%)

Macula on 7 (28) 6 (33.3) 0707
Macula off 18 (72) 12 (66.7)
?ﬁfﬁ&i??@ﬁ;?%w) 224089 (1.8, 14-3.1) 207+087 (18,13-3.1) 0.492*
IOP+SD mmHG

(median, IQR 25-75) 14.4+2.9 (15, 12-16.5) 16.1+1.1 (16,15-1625) 0.054°

SD: Standard deviation, BCVA: Best-corrected visual acuity, IOP: Intraocular pressure,
meanzstandard deviation results were given in table (additionally, median, 25 and 75 percentiles

were given in parenthesis for nonparametric test results), p<0.05 was considered statistically
significant in 95% confidence interval (comparisons between group 1 and group 2), Mann-
Whitney U test, chi-squared test

Lens status was predominantly phakic in both groups, with
72% in group 1 and 66.7% in group 2 (p=0.707). Macular
status at presentation showed that 28% of eyes in Group 1
and 33.3% in group 2 had macula-on detachments, while the
remaining cases were macula-oft (p=0.707).

Baseline best-corrected visual acuity (BCVA) was 2.2£0.89
logMAR in group 1 and 2.07+0.87 logMAR in group 2, with
no significant difference between the groups (p=0.492).
Similarly, baseline intraocular pressure (IOP) was 14.4+2.9
mmHg in group 1 and 16.1+1.1 mmHg in group 2, showing
no significant difference (p=0.054).

There were no statistically significant differences in other
baseline ocular parameters between the two groups.

Visual Function

The BCVA improved significantly in both groups over the
follow-up period. At baseline, the mean BCVA in group 1
(silicone tamponade) was 2.23+0.89 logM AR, which improved
to 0.30+0.21 logM AR at the 52 week (p<0.001). Similarly, in
group 2 (C3F8 gas tamponade), the mean BCVA improved
from 2.07£0.97 logMAR at baseline to 0.19+0.05 logMAR at
the 52" week (p<0.001).

The improvement in BCVA was evident at the 4th week,
where group 1 had a mean BCVA of 0.82+0.36 logM AR, and
group 2 had a mean BCVA of 0.53+0.37 logMAR. This trend
continued through the 24™ week, with group 1 achieving
0.41+0.20 logM AR and group 2 achieving 0.22+0.07 logMAR.

Both groups showed significant improvements in BCVA over
time. The mean improvement in BCVA from baseline to the
4 24% and 52" weeks was observed to be 1.41+0.80 logM AR,
1.82+0.92 logMAR, and 1.93£0.97 logMAR, respectively,
in the silicone tamponade group. Similarly, in the C3F8 gas
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tamponade group, the mean improvement was 1.54+0.84
logMAR, 1.85+0.89 logMAR, and 1.89+0.88 logMAR,
respectively.

The improvement in BCVA between the two groups was
comparable at all time points. At the 4" week, 24" week,
and 52" week, the changes in BCVA from baseline (ABCVA)
showed no statistically significant differences between the two
groups (p=0.622, p=0.553, and p=0.674, respectively).

These findings indicate that both silicone and C3F8 gas
tamponades were equally effective in improving visual acuity
following RRD surgery. Neither tamponade demonstrated a
clear advantage in visual recovery during the 52-week follow-
up period, suggesting comparable efficacy in terms of visual
function improvement. Detailed information is presented in
Table 2 and Figure.

BCVA (LogMAR)

Baseline 4th week 24th week 52th week

= Group 1 =—=—=Group 2

Figure. Best-corrected visual acuity changes over the study period

Intraocular Pressure

Both groups demonstrated significant changes in intraocular
pressure (IOP) over time compared to baseline. In the silicone
tamponade group, the mean IOP was 14.4+2.9 mmHg at
baseline, which increased to 15.8+2.8 mmHg at the 4™ week
(p=0.035), 16.7+3.1 mmHg at the 24™ week (p=0.002), and
16.2+2.9 mmHg at the 52" week (p=0.024). In the C3F8 gas
tamponade group, the mean IOP was 16.1+1.1 mmHg at
baseline, which increased to 19.4+7.1 mmHg at the 4™ week

(p=0.047), remained at 16.7+4.9 mmHg at the 24" week
(p=0.373), and decreased to 14.3+1.4 mmHg at the 52™ week
(p=0.001).

When comparing changes in IOP from baseline between the
two groups, the following results were observed:

4" week: The mean change in IOP from baseline was 1.40+2.91
mmHg in the silicone tamponade group and 3.33+6.95
mmHg in the C3F8 gas group, with no statistically significant
difference between the groups (p=0.266).

24" week: The mean IOP change was 2.32+3.18 mmHg in
the silicone tamponade group and 0.61+5.11 mmHg in the
C3F8 gas group, showing a statistically significant difference
(p=0.007).

527 week: The mean IOP change was 1.76+3.04 mmHg in the
silicone tamponade group and -1.72£1.99 mmHg in the C3F8
gas group, indicating a highly significant difference (p<0.001).

These findings suggest that while both groups experienced
significant changes in IOP compared to baseline, their
patterns of change differed. The silicone tamponade group
demonstrated a gradual increase in IOP over time, whereas
the C3F8 gas tamponade group initially showed an increase
in IOP at the 4" week, followed by a significant reduction by
the 52" week.

Detailed information is presented in Table 2.

Complications and Surgical Success

In this study, recurrent retinal detachment was observed
during follow-up in 2 patients (8%) from group 1 (silicone
tamponade) and in 3 patients (16.7%) from group 2 (C3F8 gas
tamponade). These patients underwent repeat surgery using
the same surgical procedure, and anatomical success was
achieved in all cases following reoperation.

During follow-up, anti-glaucomatous therapy was initiated
in 4 patients (16%) in the silicone tamponade group and in
3 patients (16.7%) in the C3F8 gas tamponade group due to
elevated intraocular pressure.

Table 2. Changes in best-corrected visual acuity and intraocular pressure within groups separately during the study

Group 1 (n: 25)

Group 2 (n: 18)

Mean+SD 95% CI of mean, 95% CI of the Mean+SD (Median, 95% CI of mean, 95% CI of the
BCVA (logMAR) (Median,IQR25-75) lower/upper p-value difference, lower/upper IQR 25-75) lower/upper p-valuedifference, lower/upper
. 2.23+0.89 2.07+0.97
Baseline (1.8, 1.4-3.1) 1.86/2.60 (1.8,13-3.1) 1.63/2.50
h 0.82+0.36 a 0.53+0.37 a
4" week (0.70, 0.70-0.90) 0.67/0.97 <0.001 1.08/1.74 (0.45, 0.30-0.52) 0.34/0.71 <0.001 1.13/1.97
h 0.41+0.2 a 0.22+0.07 a
24" week (0.40, 0.20-0.55) 0.33/0.49 <0.001 1.44/2.20 (0.20, 0.15-0.30) 0.18/0.26 <0.001 1.40/2.3
h 0.30+0.21 a 0.19+0.05 N
52t week (0.15, 0.15-0.45) 0.21/0.39 <0.001 1.52/2.33 (0.20, 0.15-0.20) 0.16/0.21 <0.001 1.45/2.33
I0P, mmHG
. 14.4+2.9 16.1+1.1
Baseline (15, 12-16.5) 13.2/15.6 (16, 15-16.25) 15.5/16.6
. 15.8+2.8 . P 19.447.1 . )
4" week (15, 13.5-19) 14.6/16.9 0.035 2.6/-0.2 (18, 15-23.25) 15.8/22.9 0.047 6.8/0.12
. 16.743.1 s 16.744.9 .
24™ week (17, 14.5-19.5) 15.4/18 0.002 -3.6/-1 (15, 14-16) 14.2/19.1 0.373 -3.2/1.9
N 16.242.9 X ) 14.3+1.4 .
52 week (16, 15-18.5) 14.9/17.4 0.024 3/-0.5 (15, 13.5-15) 13.6/15 0.001 0.7/2.7

SD: Standard deviation, BCVA: Best-corrected visual acuity, IOP: Intraocular pressure, CI: Confidence interval, meantstandard deviation results were given in table (additionally, median, 25 and 75

percentiles were given in parenthesis for nonparametric test results), p<0.05 was considered statistically significant in 95% confidence interval (comparisons between baseline and other visits), Wilcoxon

signed ranks test
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Overall, anatomical surgical success was achieved in all
patients, demonstrating the effectiveness of both tamponade
agents in maintaining retinal reattachment after primary and
secondary procedures.

DISCUSSION

Our study highlights the outcomes of 25-gauge PPV for
RRD, comparing two endotamponades-silicone oil (SO) and
perfluoropropane (C3F8) gas. Both tamponades achieved
comparable surgical success, with no statistically significant
differences in final BCVA or complication rates, although
notable differences in IOP changes and tamponade-specific
management nuances were observed.

Both tamponade groups demonstrated significant
improvements in BCVA over the follow-up period. By the 52
week, mean BCVA improvement was 1.93+0.97 logMAR in
the silicone group and 1.89+0.88 logMAR in the gas group
(p=0.674). These findings align with prior studies reporting
no significant differences in BCVA outcomes between silicone
oil and C3F8 gas tamponades. For example, Dell’Omo et al.”’
observed comparable visual acuity improvements with both
tamponades, emphasizing that the choice of tamponade is
more dependent on the complexity of the detachment rather
than visual outcomes. Similarly, the silicone study report 2
demonstrated similar visual outcomes between SO and gas
tamponades, emphasizing that the choice of tamponade does
not significantly influence final visual recovery in most cases
of RRD" Furthermore, Lee et al."* reported no significant
differences in BCVA outcomes when comparing retinal layer
segmentation after SO and gas tamponades for macula-on
RRD, supporting the findings of our study.

In current study, baseline mean BCVA in the silicone group
was 2.23+0.89 logMAR, improving to 0.30+0.21 logMAR by
the 52" week. Similarly, in the gas group, baseline mean BCVA
was 2.07+0.87 logMAR, improving to 0.19+0.05 logMAR by
the same time point. These results further corroborate findings
from prior studies, such as those reported by the silicone study
report 3, which highlighted comparable BCVA improvements
between the two tamponades in RRD cases.”” These findings
suggest that both tamponades are equally effective in visual
recovery. The slightly better visual outcomes observed in the
gas tamponade group, although not statistically significant,
may reflect the surgeon’s preference for using gas tamponade
in cases with superior breaks and less complex detachments,
which may influence visual recovery outcomes.

When comparing surgical gauges, 25-gauge PPV has
consistently been shown to be as effective as 23-gauge PPV in
achieving visual recovery, while offering additional benefits
such as reduced postoperative inflammation, faster recovery
times, and improved patient comfort. In a study by Nam et
al.,> 25-gauge PPV resulted in a mean BCVA improvement of
1.2+0.8 logMAR over a 12-month follow-up, comparable to
the 1.1+0.7 logMAR improvement observed with 23-gauge
PPV, demonstrating no significant difference in visual
outcomes between the two gauges (p>0.05). Similarly, Nagpal
et al” reported that 25-gauge PPV achieved mean BCVA
gains of 1.5£0.9 logMAR compared to 1.4+0.8 logM AR with
23-gauge systems, highlighting the equivalence in visual
recovery. More recently, Saleh et al.® compared 25-gauge and
23-gauge systems in the context of macula-on and macula-
oft RRDs and found that both gauges resulted in significant

visual improvements, with mean BCVA gains of 1.8+0.7
logMAR for 25-gauge and 1.7£0.8 logMAR for 23-gauge
(p=0.34). These studies reinforce the suitability of 25-gauge
vitrectomy, particularly in cases where minimal surgical
trauma and faster postoperative recovery are desirable. In our
study, patients undergoing 25-gauge PPV for RRD achieved
substantial visual improvements, with mean BCVA improving
from 2.23+0.89 logMAR at baseline to 0.30+0.21 logMAR
at the 52™ week in the silicone group, and from 2.07+0.87
logMAR to 0.19£0.05 logM AR in the gas group. These results
align closely with the findings of prior studies, confirming that
25-gauge PPV provides excellent visual recovery outcomes in
both macula-on and macula-off cases, while maintaining the
benefits of a minimally invasive approach.

IOP changes over time revealed notable differences between
the two tamponade groups. While both groups exhibited
significant changes in IOP from baseline, the C3F8 gas
group demonstrated a significant decrease by the 52 week
(-1.72£1.99 mmHg, p=0.001). In contrast, the silicone oil
group exhibited a mild increase in IOP (1.76+3.04 mmHg,
p=0.024). This trend mirrors findings in previous studies,
where SO tamponade was associated with a higher incidence
of elevated IOP due to its physical properties and longer
duration in the eye.'®"” Gauge-specific studies also emphasize
the impact of surgical technique on IOP outcomes. Saleh et al.®
and Schoenberger et al.” reported that smaller gauge systems,
such as 25-gauge PPV, reduce postoperative complications like
hypotony and IOP spikes compared to larger gauge systems.

Recurrent retinal detachment was observed in 8% of cases in
the silicone group and 16.7% in the gas group, necessitating
reoperation. These rates align with findings from prior studies.
Wen et al.” reported similar recurrence rates, showing slightly
higher detachment rates in gas tamponade cases compared
to silicone oil (10% vs. 15%, respectively). Another study by
Syeda et al.”? highlighted similar trends, where silicone oil
demonstrated lower recurrence rates in cases of complex
retinal detachment compared to gas tamponades. In terms
of complications, anti-glaucomatous therapy was required
in 16% of patients in the silicone group and 16.7% in the gas
group. Elevated IOP was more commonly associated with
silicone oil tamponade, likely due to its longer intraocular
duration and physical properties. Wen et al. further supported
this, reporting a significantly higher incidence of IOP
elevation in the silicone oil group compared to C3F8 gas (18%
vs. 12%). These findings confirm that while both tamponades
are effective for retinal reattachment, the choice of tamponade
should be tailored to individual patient needs, considering
factors such as the complexity of detachment, recurrence risk,
and IOP-related complications.

Limitations

This study provides robust data on the outcomes of 25-gauge
vitrectomy with different tamponades; however, it is limited
by its retrospective design and relatively small sample size.
Future research with larger, multicenter cohorts is needed
to validate these findings and further explore the impact
of surgical technique and tamponade choice on long-term
functional outcomes.

CONCLUSION

Both silicone oil and C3F8 gas tamponades are effective in
the management of RRD, with comparable visual outcomes

74




Yozgat Z. 25-gauge vitrectomy: silicone oil vs. C3F8 outcomes

and high anatomical success rates. The choice of tamponade
should be guided by patient-specific factors, including the
location of retinal breaks, postoperative positioning feasibility,
and risk of IOP-related complications. Additionally, 25-gauge
PPV offers significant advantages over larger gauges in terms
of reduced surgical trauma and faster recovery, making it an
ideal choice for modern vitreoretinal surgery.
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