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ABSTRACT

Aims: Alpha-fetoprotein (AFP) is a glycoprotein secreted from the yolk sac and hepatocytes during fetal life. Elevated levels

in adults are considered markers for yolk sac tumors, hepatocellular carcinoma and gastric cancer. There is still no consensus
on the definition of AFP-secreting gastric cancers, but AFP-secreting gastric cancers have been reported to have a worse
prognosis. In this study, AFP levels in gastric cancers with high AFP were compared with pathology results and evaluated in
terms of indirect prognosis.

Methods: Patients with gastric cancer operated in the General Surgery Clinic of Ankara Bilkent City Hospital between 2019
and 2023 were retrospectively screened. Among the screened patients, those whose information could not be reached and those
with incomplete information were excluded and 126 patients were included in the study. Serum AFP levels of these patients
were compared with pathology results, stages and tumor sizes.

Results: The mean age of the patients in our study was 66+11 years, 42 (33.6%) were female and 84 (66.7%) were male. Of the
126 patients analyzed in the study, 107 (84.9%) were AFP-negative and 19 (15.1%) were AFP-positive. There was no significant
difference in AFP levels between all patients in terms of liver metastasis, peritoneal metastasis, disease stage, perineural
invasion and tumor location. However, serum AFP levels were significantly higher in patients with lymphovascular invasion
and lung metastases (p=0.042; p=0.024). In the analysis for serum AFP level in the presence of lymphovascular invasion, ROC
value was 2.35 ng/ml, sensitivity 58.2%, specificity 55.9%, area under the curve (AUC) 0.618, 95% confidence interval (95% CI)
0.512-0.723 and p=0.028.

Conclusion: Lymphovascular invasion is a poor prognostic factor in gastric cancer. In this study, a significant correlation was
found between serum AFP value and lymphovascular invasion. In gastric cancers without AFP secretion, a serum AFP value
above 2.35 ng/ml may be indirectly associated with poor prognosis because it predicts lymphovascular invasion.

Keywords: Gastric cancer, alpha-fetoprotetin, lymphovascular invasion

INTRODUCTION

According to Globacan 2022 data, gastric cancer is both the
fifth most common cancer in the world and the fifth most
common cause of cancer-related deaths globally." Although
gastric cancer can be diagnosed earlier than in the past, the
five-year survival rate is 36% for all stages, while this rate
is considerably lower for advanced, poorly differentiated
and signet ring cell type cancers.” Alpha feto-protein (AFP)
producing gastric cancer is also associated with poor
differentiation, metastasis and poor prognosis.’

AFP is secreted from the yolk sac, hepatocytes and some
gastrointestinal cells during fetal life. Its secretion in the adult

EY' HC  HD

is considered pathologic and is considered a biomarker for
yolk sac tumors of gonadal origin, hepatocellular carcinoma
and some types of gastric cancer.* AFP-producing gastric
cancers account for 1.5-15% of all gastric cancers.” AFP-
producing gastric cancer has been reported to have more liver
metastases and lymphovascular invasion than other gastric
cancers.>*

Lymphovascular invasion is known to be an independent
prognostic factor in malignancies. Lymphovascular invasion
means tumoral involvement of microvessels or tumor
emboli in the endothelium. This is predictive for lymph node

@ @ @@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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metastasis and distant organ metastasis.” Therefore, adjuvant
chemotherapy is recommended for gastric tumors without
lymph node metastasis but with lymphovascular invasion due
to poor prognosis.®

In this study, we aimed to evaluate the predictive value of
AFP for lymph node and distant organ metastasis and to
compare it with postoperative pathology results based on
the knowledge that serum AFP level is an indicator of poor
prognosis in patients with gastric cancer.

METHODS

The study was initiated upon receiving approval from the
Ankara Bilkent City Hospital Ethics Committee (Date:
22.05.2024, Decision No: TABEDI-24-266). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

For the study, 243 patients who underwent surgery for gastric
cancer (GC) in the General Surgery Clinic of Ankara Bilkent
City Hospital between July 2019 and October 2023 were
retrospectively reviewed.

Patients with GC who were under 18 years of age, pregnant
women, patients with diseases that may cause high levels
of AFP such as chronic liver diseases, cirrhosis, yolk sac
tumor, teratoma and hepatocellular carcinoma and whose
electronic records could not be accessed, perforation, cases
requiring emergency surgery due to bleeding or volvulus
(n=18), cases requiring surgery due to pyloric stenosis (n=4),
cases with a diagnosis other than gastric adenocarcinoma
(neuroendocrine tumor, lymphoma, gastrointestinal stromal
tumor) (n=22) were not included in the study.

Demographic (age, gender), laboratory (carcinoembryonic
antigen (CEA), Ca 19-9, AFP) and clinicopathological
(tumor localization, distant organ metastasis and lymph
node metastasis) data were analyzed from the medical
records of the remaining 199 patients. Preoperative imaging
modalities for staging computed tomography (CT), F18-
fluorodeoxyglucose  positron  emission  tomography/
computed tomography (PET/CT) and distant organ
metastases including liver, lung and peritoneal metastases
were determined by reviewing intraoperative operative
notes. Pathologic TNM staging (PTNM-AJCC cancer staging
manual 8" gastric cancer) was performed from postoperative
pathology specimens. Preoperative laboratory parameters
of the patients were analyzed and patients with inaccessible
CEA, Cal9-9 and AFP levels and patients who could not be
clinically evaluated for distant organ metastasis by imaging
methods were excluded from the study (n=73) (Figure 1).
Serum AFP levels were measured with the ADVIA centaur
XPT immuoassay system.

Statistical Analysis

All statistical tests were performed using IBM statistical
package for the social sciences (IBM SPSS Corp.; Armonk,
NY, USA), version 22 software. Kolmogorov Smirnov and
Shapiro-Wilk tests were used to assess the normality of data
distribution. Mean+standard deviation (SD) was shown for
continuous variables. Differences in continuous variables
were analyzed using Mann-Whitney U test or Kruskal-Wallis
test. p value <0.05 was considered statistically significant.
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Patients operated for gastric cancer
(n=243)

Patients not fulfilling the inclusion criteria  (n=44)

-Cases requiring emergency surgery due to
perforation, bleeding or volvulus (n = 18)

-Cases diagnosed with non-gastric
adenocarcinoma (neurcendocrine tumor, lymphoma,
gastrointestinal stromal tumer) (n=22)

-Cases requiring surgery for pyloric stenosis (n=4)

Number of patients according to
exclusion criteria

(n=199)
Patients in whom CEA, Ca19-9 and AFP levels could
not be reached and patients in whom the presence
of distant organ metastasis could not be clinically
evaluated by imaging methods (n=73).
Patients included in the
study (n=126)

Figure 1. Flowchart of patients included in the study

RESULTS

The mean age of the 126 patients included in the study was
66+11 years, 42 (33.6%) were female and 84 (66.7%) were
male, 107 (84.9%) were AFP-negative and 19 (15.1%) were
AFP-positive. The clinico-pathologic data of the patients are
shown in Table 1.

The median, minimum, and maximum serum AFP levels
were 2.6 ng/ml, 1.3 ng/ml and 14.0 ng/ml, respectively.
Although there was no significant difference in AFP levels
among all patients in terms of liver metastasis, peritoneal
metastasis, disease stage, perineural invasion and tumor
location, serum AFP levels were significantly higher in
patients with lymphovascular invasion and lung metastasis,
respectively (p=0.042; p=0.024).

In receiver operating characteristic (ROC) analysis
for patients with lymphovascular invasion and lung
metastasis, the cut-off values were 2.35 ng/ml and 4.15 ng/
ml, respectively. In the analysis performed for serum AFP
value in the presence of lung metastasis, sensitivity was
66.7%, specificity 80.5%, area under the curve (AUC) 0.879,
95% confidence interval (95% CI) 0.780-0.979 and p=0.000
(Figure 2, Table 2). In the analysis for serum AFP value in
the presence of lymphovascular invasion, sensitivity was
58.2%, specificity was 55.9%, area under the curve (AUC) was
0.618, 95% confidence interval (95% CI) was 0.512-0.723 and
p=0.028 (Figure 3, Table 2).

DISCUSSION

In the adult patient, elevated serum AFP primarily suggests
hepatocellular carcinoma, other liver diseases and yolk sac
tumors of gonadal origin. AFP-secreting gastric cancers have
also been described and reported to be a poor prognostic
criterion. In this study, we analyzed the serum AFP levels in
gastric cancers and found that AFP levels were significantly
higher in patients with lung metastases and in patients with
lymphovascular invasion.

Lymphovascular invasion is one of the poor prognosis
criteria in gastric cancers and it is known that this patient
group should be evaluated for adjuvant chemotherapy.’ Even
in early-stage gastric cancers, adjuvant chemotherapy is
recommended especially in T2 tumors even in the absence of
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Table 1. Demographic data of the patients

n (%) Median (min-max)* p value
Age 126 66x11
Gender
Male 84 (66.7)
Female 42 (33.3)
Liver
No 119 (94.6) 2.5(1.3-938.2)
0.353#
Yes 7 (5.6) 2.7 (1.3-80.6)
Lung
No 123 (97.6) 2.5(1.3-938.2)
0.024#
Yes 3(2.4) 4.9 (4.0-80.6)
Peritoneum
No 123 (97.6) 2.5(1.3-938.2)
0.693#
Yes 3(2.4) 3.9 (1.3-4.3)
Stage
I-11 49 (38.9) 2.5(1.3-20.3)
0.542A
111 67 (53.2) 2.5(1.3-938.2)
v 10 (7.9) 3.3 (1.3-80.6)
Lymph node invasion
No 36 (28.6) 2.3 (1.3-6.6)
0.060#
Yes 90 (71.4) 2.8 (1.3-938.2)
Lymphovascular invasion
No 34 (27.2) 2.3 (1.3-15.1)
0.042#
Yes 91 (72.8) 2.8 (1.3-938.2)
Perineural invasion
No 36 (29.3) 2.4 (1.3-20.3)
0.234#
Yes 87 (70.7) 2.7 (1.3-938.2)
Location of the tumor
Antrum 39 (31.0) 2.5 (1.3-80.6)
Prepiloric 16 (12.7) 2.4 (1.3-15.1)
Corpus 40 (31.7) 2.6 (1.3-938.2)
0.2627
Cardia 14 (11.1) 2.4 (1.3-6.9)
EGJ 16 (12.7) 3.9 (1.3-177.5)
Fundus 1(0.8) 2.3(2.3-2.3)
Tumor size (cm) 126 5.6 (0.4-14.0)
Serum AFP 126 2.6 (1.3-938.2)

Abbreviations: *(Mean+Standart deviation), AKruskal-Wallis Test, #Mann-Whitney U test,

Min: Minimum, Max: Maximum, EGJ: Esophagogastric junction, AFP: Alpha feto-protein

1.0

Sensitivity

0.0 04 0.6 0.8 1.0

1 - Specificity
Figure 2. AFP ROC curve for lung metastasis [0.879 (0.780-0.979); p: 0.00)]

AFP: Alpha feto-protein, ROC: Receiver operating characteristic
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Table 2. Cut-off for lung metastasis and lymphovascular invasion

Cutt-uf
Risk factor AUC(95%CI)  value p Sensitivity Specifity
Lung metastasis ~ 0.879(0780-0979) 415 000 667 80.5
Lymphovascular 1005120723 235 028 582 55.9
1mvasion

AUC: Area under the curve

Sensitivity

0.4 0.6

1 - Specificity
Figure 3. ROC slope for lymphovascular invasion [0.618 (0.512-0.723);
p:0.028)]

ROC: Receiver operating characteristic

lymph node positivity."” Fujikawa et al.” reported pathological
T, N and lymphovascular invasion as the most important
prognostic indicators in gastric cancers. Lymphovascular
invasion is an important risk factor for lymph node
metastasis.'""'? In early-stage gastric cancers, endoscopic
mucosal-submucosal dissection can cure the disease.
Although the presence of lymphovascular invasion in the
pathology of the patient after endoscopic resection does not
lead to resective surgery alone, it leads to resective surgery
and lymph node dissection when criteria such as border
positivity and tumor larger than 3 cm are added.”® Although
lymphovascular invasion is an important prognostic factor, it
is a pathological data and there is no clinical and laboratory
parameter to predict it. However, the significant correlation
of AFP with lymphovascular invasion in this study may
provide information about the presence of lymphovascular
invasion in patients who have not yet undergone surgery.

Although the pathophysiology of AFP elevation in gastric
cancer has not been clearly explained, clinically, the prognosis
of this group of patients is poor. It is also speculated that
AFP is elevated because gastric cancer metastasis pushes
hepatocytes into regeneration and progression, and it is
known that 33-72% of AFP-secreting gastric cancers present
with liver metastases.” Although these types of tumors are
prone to metastasize to the liver, liver metastases of other
histologic types of gastric cancer and liver metastases of other
organs do not raise AFP. In another study, it was reported
that AFP is secreted from the yolk sac, hepatocytes and some
gastrointestinal system cells in fetal life and its elevation in
adults would be due to tumors of these regions." However,
the range of normal values of AFP in various publications
and the values to define AFP-secreting gastric cancer vary.6
Chun and Kwon" set the threshold value as 7 ng/ml, Lin et
al'® set it as 20ng/ml and Wang et al."” set it as 500 ng/ml.
Therefore, there is no consensus for the definitive value. Since
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the normal range of serum AFP value was determined as 0-8
ng/ml in the center where this study was performed, gastric
cancer producing AFP above 8 ng/ml was defined as gastric
cancer, but its direct relationship with liver metastasis could
not be shown statistically. There was no difference in AFP
values between patients with and without liver metastases, but
there was a statistically significant difference between AFP
values of patients with lung metastases and those without.
Although the fact that only three patients had lung metastasis
in this study reduces the statistical significance of AFP, it may
give an idea about the prediction of lung metastasis in gastric
cancers in daily practice.

The most important limitation of the study is its retrospective
nature which may lead to missing records and documents. In
addition, the limited number of patients, especially only three
patients with lung metastases, is another limitation.

CONCLUSION

In gastric cancers, elevated AFP gives an idea about the
presence of lung metastasis and lymphovascular invasion.
Especially before endoscopic treatment in early-stage gastric
cancer, serum AFP levels may predict lymphovascular
invasion and guide the clinician to formulate an appropriate
treatment plan.
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ABSTRACT

Aims: Posterior lumbar interbody fusion (PLIF) is frequently used to treat spinal instabilities that can cause neurological

symptoms, leg pain and low back pain including lumbar stenosis, degenerative disc disease and spondylolisthesis in which one
vertebra slips over another. This study aimed to compare the clinical and radiographic outcomes of PLIF for degenerative L4
unstable grade III spondylolisthesis using bone grafts and cage bone grafts.

Methods: Between from September 2021 to August 2023, 30 patients with degenerative lumbar spine disorders were selected
based on the inclusion and exclusion criteria for PLIF.

Results: We enrolled 30 patients and divided them into 2 groups (bone graft group I and cage bone graft group II). The follow-
up period was 2 years. Low back pain and leg function of the Japanese Orthopaedic Association score showed significant
improvement (p<0.005) at 3 months and at the final postoperative (62.1£5.5, 602+5.1) in both groups. The fusion rate was 93%
in group I and 83% in group II. Radiological evaluation showed significant changes in slip angle, disc height, lumbar lordosis
and translational motion from preoperative to final follow-up in both groups. A computer tomography revealed bilateral
spondylolysis, disc collapse and anterolisthesis of the fifth lumbar vertebra. These results were verified by magnetic resonance
imaging. There was no spinal canal stenosis.

Conclusion: These findings suggest that successful clinical and radiological results can be obtained with PLIF surgery using
either a cage with bone or a bone graft alone. The surgeon’s inclination, the particular state of the patient and the resources at
hand may influence which of the two approaches is used. The results showed no statistically significant difference between the
two groups in terms of clinical and radiological outcomes (bone graft and cage with bone graft). This indicates that neither
strategy showed a clear edge over the others in the criteria under study and both were equally successful in yielding favorable
outcomes.

Keywords: Spine surgery, lumbar disc surgery, interbody fusion, low back pain, spinal cord

INTRODUCTION

Traditionally surgical treatment known as posterior lumbar
interbody fusion (PLIF) has been recommended for a variety
of lumbar spinal pathologies, especially in individuals with
degenerative lumbar spine problems. Various changes in the
PLIF procedure have reportedly improved surgical comfort
and arthrodesis rates. Compared to other posterolateral
procedures, these circumferential fusion techniques
offer clear theoretical advantages."” Direct access to the
intervertebral disc is provided by the PLIF technique,
allowing for complete removal of the injured or degenerative
disc and careful endplate preparation for fusion.® As a result,
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the likelihood of obtaining solid fusion may increase. PLIF
allows for simultaneous decompression of neural elements
(such as nerve roots) and stabilization of the spine through
fusion. This can effectively relieve pressure on the nerves
while ensuring spinal stability.**

The likelihood of vertebral collapse was reduced and the
compressive forces were dispersed more evenly. By filling the
intervertebral disc space, the interbody graft stabilizes the
motion segment and is frequently made of bone replacement.
This helps prevent unwanted motion which can cause
discomfort and instability by reducing mobility between

@ @ @@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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nearby vertebra.® In spinal fusion treatments, interbody
graft implantation is primarily performed to encourage
bone fusion (arthrodesis) between the neighboring vertebra.
This fusion stabilized the treated segment structurally and
eliminated mobility. The development of less invasive PLIF
methods has allowed surgeons to achieve good fusion rates
while minimizing tissue damage, postoperative pain and
recovery duration.”

Traditional spinal fusion procedures include PLIF with an
iliac bone transplant but these procedures are associated
with a number of risks and difficulties including morbidity
related to the donor location and the patient’s own iliac crest
which is one of the most important problems with using an
iliac bone graft for PLIF.* Removal of bone from the iliac crest
can be extremely painful and uncomfortable which increases
the risk of complications such as infection, hemorrhage and
nerve damage.”"

The surgical technique takes longer when an iliac crest bone
graft is harvested because it requires a different surgical
location and precise care during bone extraction. Surgery
that lasts longer increases the risk of complications. The iliac
crest had a finite supply of bone that could be removed."""
The intervertebral gap may not be completely filled with
graft material. Iliac bone grafts may undergo resorption over
time. This may lead to less stability and adverse effects on
the final outcome of fusion. There is a chance that the nerves
and blood arteries in the area will be damaged during the
graft-harvesting process which could result in numbness,
weakness or vascular problems." Infection is more likely to
occur at both the donor and surgical sites in the lumbar spine
because of the formation of a second surgical site (the iliac
crest). Both the donor and surgical sites are frequently quite
painful for patients which can lengthen recovery durations
and lower patient satisfaction.”

In Turkiye, degenerative lumbar spine disorders are often
multifactorial and different individuals may have varying
combinations of these risk factors. Lifestyle modifications,
regular exercise, maintaining a healthy weight and seeking
appropriate medical care are essential for preventing or
managing these disorders. Due to these potential problems
associated with PLIF using an iliac bone graft alternative
methods and graft materials have been developed and refined
over the years. The aim of this study to compare the clinical
and radiographic outcomes of PLIF for degenerative L4
unstable grade III spondylolisthesis.

METHODS

Study Design and Patients Data Collection

The study was initiated upon receiving approval from the
Hitit University Faculty of Medicine Researches Ethics
Committee (Date: 05.08.2021, Decision No: 2021-19). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Patients were prospectively recruited from September
2021 to August 2023 in the Department of Neurosurgery
Hitit University Corum Erol Olgok Training and Research
Hospital. The patient population included patients aged 25-
60 years. A total number of patients was 30. The patients
were divided into two groups. Group A included 15 patients
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who underwent PLIF of the cage with bone transplant and
group B included 15 patients who underwent PLIF with bone
grafting. The following problems were present in patients who
had a single vertebral level (L4) grade III decompression for
unstable degenerative spondylolisthesis and were monitored
for 24 months. The Japanese Orthopaedic Association (JOA)
score is a thorough evaluation tool for individuals with spinal
disorders particularly in the lumbar region. Radiographic
imaging was used to assess clinical results. All participants
provided written informed consent and the research was
authorized by the Hitit University Faculty of Medicine
Research Ethical Council. This study was conducted in
conformity with the Declaration of Helsinki which is the
World Medical Association’s Code of Ethics for Human
Subject Studies.

Inclusion criteria: Patients who underwent lumbar stability
and fusion due to a degenerative lumbar spine condition were
admitted to the neurosurgery department.

Exclusion criteria: Patients who are under 18 years old, older
than 70 years, have active infections, are pregnant or have
cancer.

Surgical Methods

Another form of spinal surgery PLIF is used to treat various
lumbar spine disorders. In this step, any bone or tissue that
might obstruct the spinal nerves in the lumbar region was
removed. Decompression is required to relieve symptoms
caused by disorders such as spinal stenosis, ruptured discs or
other problems involving nerve compression. The transverse
processes of the vertebra were separated using bone graft
material. This bone graft material promoted vertebral fusion
resulting in a stable spinal segment. An intervertebral disc or
disc material is removed during PLIF treatment and replaced
with either a bone graft or a spacer device. It is typically
positioned in the intervertebral space between the two nearby
vertebra. This interbody fusion can help further stabilize the
spine by encouraging fusion between the vertebral bodies.
The main objectives of PLIF are to decompress the spine,
stabilize the injured area using pedicle screws, promote bone
fusion and manage intervertebral disc problems. PLIF is
frequently used to address spinal instability, disc herniation
and degenerative disc degeneration. The cage was chosen
based on the surgeon’s preference.

Outcome Measurements

Clinical evaluation: Evaluation of a patient’s condition
both before and after surgery was performed using the
JOA score and its subscores. These results are frequently
used to assess the condition of people with spinal illnesses,
particularly in relation to lumbar problems. It considers a
patient’s symptoms, functional restrictions and neurological
abnormalities among other elements of their illness. The
JOA score is an overall numerical number that represents
the patient’s state and is derived from responses to a series
of questions or assessments. While a lower score typically
denotes more severe symptoms and impairments a higher
score typically denotes greater spinal function and less
disability. To monitor the patient’s development and success
of the surgical intervention, these scores are routinely assessed
at various intervals. To establish a baseline assessment of the
patient’s state, preoperative measurements were performed
prior to surgery.
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Radiological evaluation: Preoperatively, postoperatively and
at the final follow-up, slide length and angle, slip ratio, disc
height and lumbar lordosis were evaluated. By performing
radiography on maximum flexion and extension at the time of
the procedure the slip angle were calculated 3 months, 6 months
and 1 year after the procedure. Radiography of the lumbosacral
spine should be performed to determine the degree of instability,
disc height and degree of lumbar lordosis. Examination of the
disc height and pars interarticularis using a lumbar computer
tomography (CT) scan. Neurological tissue assessment using
magnetic resonance imaging (MRI) of the lumbar spine.

Statistical Analysis

To compare clinical and radiologic measures, T-tests were
performed. The intertransverse fusion rates were compared
using Fisher’s exact test. The SPSS version 26 was used for
all analyses. When the p value was less than 0.05 statistical
significance was taken into account.

RESULTS

As shown in Table 1; the age and sex distributions in the
two treatment groups for PLIF (bone graft and cage with
bone graft) were comparable. The following conditions were
present in the fourth lumbar vertebra and monitored for two
years. A posterior opening of 5 mm in maximal flexion, a
slip of 8° and Meyerding grade III or above were all required.
There were 30 patients in all including both male and female
patients and their ages ranged from 64.5£5.2 65.1+6.6 years.
Both groups underwent follow-up period (2.1+0.3, 2.2+0.5).

Table 1. Demographic parameters of patients

Group-I bone Group-II cage with

Parameters graft (n=15)  bone graft (n=15) p value
Age 64.5+5.2 65.1£6.6 0.87
Both sex 77.5 76.0 0.76
Weight 60.1£10.3 60.3+9.1 0.41
No of days in the hospital 30.5+5.5 29.9£1.3 0.21
Operating time 185.249.1 185.3+8.8 0.87
Fusion

Yes 14=93% 13=87%

No 1=7% 2=13.3% 0005
Follow up period (Y) 2.1+0.3 2.240.5 0.33

Comparison of Clinical Outcomes from Preoperative to
Postoperative between Two Groups

The clinical outcomes were evaluated using radiographic
imaging. JOA scores were compared between the bone graft
(group I) and cage with bone graft (group II) groups. There
was a statistically significant decrease and improvement
(p<0.005) in low back pain and leg pain (preoperative, 1
month, 3 months, 6 months, 1 year and follow-up) in both
groups by analyzing the JOA scale. In group I, low back pain
JOA score was significantly increased (p<0.005) at 3 months
(43.2£11.7), 6 months (55.1+3.6), 1 year (59.1£6.1) and at
final follow-up (62.1%£5.5) postoperatively as compared to
preoperatively (9.3+15.3). In group II, low back pain JOA
score was significantly increased after treatment (p<0.005),
after 3 months (40+21.4), 6 months (53.3+20.1), 1 year
(60.2+3.3) and at final follow-up (62.5+5.1) postoperatively as
compared to preoperatively (9.3£3.4). In group I, leg function
improvement rates, from preoperative to 3 months, 6 months,
1 year and at final follow-up were (35.1+13.1), (40£19.2),
(49.5£20.5) and (52.2+20.1) as compared to preoperatively
(13.4£5.3); those patients belong to group II were (36.6+12.2),
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(49£22.6), (47£17.3) and (50.4%£20.7) respectively then
preoperative (12.5+4.1) in (Table 2, Figure 1).

Table 2. Comparison of LBP and leg function JOA scale between two
groups

LBP score (n=15) Leg score (n=15)

Parameters mean+SD mean+SD p value
Group-I  Group-II  Group-I Group-II
Preoperative 9.3+15.3  9.3%£18.4  13.4+5.5 12.5+4.1  0.003
1 month 18.1+13.2 12.3+23.1 21.1+3.3 21.5%10.1  0.67
3 month 43.2+11.7 404214 351%13.1 36.6+12.2 0.05
6 month 55.1£3.6  53.3%20.1 40%19.2  49+22.6  0.05
1 year 59.1+6.1  60.2+3.3 49.5£20.5 47+17.3  0.003
F/U 62.1£5.5 62+5.1  52.2+20.1 50.4+20.7 0.003

LBP: Low back pain, JOA: Japanese Orthopaedic Association, SD: Standard deviation

Pre and postoperative leg
function JOA score in both

group

Pre and postoperative low
back pain JOA score in both
group

&

N &
PA) S
& &

»

X
%S
K <

S

5

&
~ SN

™ Bone gltaft mBone graft  m Cage with bone graft
W Cage with bone graft

@) (b)
Figure 1. Clinical assessment to analyze pre and postoperative low back
pain and leg function, (a) Bar graph shows significantly reduced low back
pain by increasing JOA score, (%) Bar graph shows significantly reduced leg
pain by increasing JOA score

JOA: Japanese Orthopaedic Association

Comparison of Radiographic Results from Preoperative to
Postoperative between Two Groups

In bone graft group I and cage with bone graft in group II, the
slip angle were decrease significantly, p<0.05, preoperatively,
postoperatively and at the final follow-up. In group I, the slip
angle increased (12.5°+0.5°) preoperatively and decrease at 6™
month (6.0°£1.2°) postoperatively to (2.1°+2.1°) at the final
follow-up. In group II, it increased (11.9°+1.1°) preoperatively
and decreased at 6 months (6.1°+0.7°) postoperatively and
(2.5°+0.9°) at the final follow-up (2.5°+0.9°) in (Table 3). At
postoperative follow-up there was a significant (p<0.05)
better correction from this time point through the final
follow-up. In our study, significantly increased (p<0.005);
disc height in bone graft group I and cage with bone graft in
group II preoperatively, postoperatively and at follow-up. In
group I, significantly increased preoperatively (20%+9%), at
6 months (55%+22%) postoperatively and at the final follow-
up (60%£28%). In group II, preoperative vertebral disc
heights were significantly decreased (19%+10%), 6 months
(58%%23%) and (60%+25%) respectively. At the postoperative
and final follow-up, the disc heights were 60% (p<0.05). There
were no significant differences between the two groups (Table
3). In lumbar lordosis was significantly increased (p < 0.005)
in group I and cage with bone graft in group II preoperatively,
postoperatively and at follow-up. In group I, preoperative
lumbar lordosis L4-S1 were (10.2°+3°), at 6 months (43°+19°)
and at the final follow-up (60°+29°) (p>0.005). In group II,
preoperative lumbar lordosis was 9%+2% and at 6 months
(37%+16%) at the final follow-up (58%=%21%) (p>0.005) in
(Table 3), (Figure 2a, b, ¢). From that time point, translation
correction was performed in the PLIF in both groups
throughout the final follow-up period.




J Compr Surg. 2024;2(3):49-55

Table 3. Comparison of radiological assessment between two groups
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Ragiological assessment

Group I Group II
Parameters Slip angle (°) Disc height (%) Lumbar lordosis (°) Slip angle Disc height Lumbar lordosis p value
Preoperative 12.5°+0.5° 20%+9% 10.2°+3° 11.9°+1.1° 19%+10% 9%°+2% 0.33
1 month 10.1°£0.5° 40%+19% 19°+8° 9.9°+0.5° 37%+17% 18%°+7% 0.06
3 month 8.0°+0.7° 53%+20% 30°+15° 7.8°+1.1° 55%+21% 31%°+14% 0.05
6 month 6.0°+1.2° 55%+22% 43°+19° 6.1°+0.7° 58%+23% 37%°+16% 0.05
1 year 4.0°+1.1° 60%%27% 51°422° 3.5°+0.1° 59%+23% 47%°+21% 0.005
F/U 2.1°+2.1° 60%+28% 60°+29° 2.5°+0.9° 60%%25% 58%°+21% 0.005
) ) Table 4. Comparison of flexion and extension slip and translation
Pre and postoperative slip between two groups
angle in both group
Flexion and extension Flexion and extension
slip (n=15) mean+SD translation (n=15) mean+SD
Parameters  Group-I Group-II Group-I Group-II p value
@ Preoperative  3.0+0.2  3.3+0.1  3.7+1.1 3.3+0.2 0.03
1 month 3.5£0.5 2.5+0.6  3.5%2.1 3.3%1.1 0.03
N
Q&’QQQ s&cf “)&o(‘ b&‘f '»*éé & 3 month 3.3+0.4 2.9+1.1 3.9+2.1 2.9+1.1 0.05
6 month 3.5+0.7 3.8+1.5 39+3.1 3.4+2.8 0.05
W Bone graft M Cage with bone graft
1 year 3.7+1.2 3.7+2.1 2.5+3.3 2.2+29 0.05
Pre and postoperative F/U 39411 35:19  4.4%29 42423 0.05
disc height in both group
Assessment of flexion-extension Assessment of flexion-extension
(b) slip in both group translation in both group
5 6
N
Q&’Q& »&OQ %&o‘i‘ b((@(‘ »*E:D( Q

mBone graft  m Cage with bone graft

Assessment of lumbar lordosis in both group

U

Pre-Ope 1mon 3mon 6mon 1year

MBone graft M Cage with bone graft
Figure 2. Radiological assessment to observe pre and postoperative in both
groups, (a) Slip angle bar graph shows significantly reduced slip angle after
surgery, (b) Disc height bar graph shows significantly increase disc height
in both group, (c) Lumbar lordosis bar graph shows significantly increase
lumbar lordosis in postoperative in both group

In our study, maximum flexion and extension was observed
in the bone graft group (3.7£1.1) and cage bone graft group
(3.3£0.2). At postoperatively in both groups there was
(4.4+2.9) mm and (4.2+2.3) mm and show significantly
limited translation motion, p<0.005 in (Table 4), (Figure 3a,
b). The fusion rates in both the groups were 93% and 87%,
respectively (p>0.005) (Table 1).

Following are the findings for each parameter in group I
(bone graft) and group II (cage with bone graft): In Table 1;
the hospital stay was (30.5%5.5, 29.9£1.3) days and the surgical
time was (185.249.1, 185.3+8.8) minutes. The following
complications developed: Three serious problems occurred
in all groups: one patient experienced persistent leg pain; one
had a deep wound infection and one had a vein thrombosis
(Figure 4, 5).
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Figure 3. Flexion and extension of slip angle and translation assessment in
both groups, (a) Bar graph shows similar flexion and extension slip angle in
both group, (b) Bar graph shows similar flexion and extension translation
in both group

(b)
PLIF surgery, (a) Preoperative MRI, (b)
45 years old aﬁe patients the intervertebral discs, spinal cord and nerve

a ©
Figure 4. Case 1: Bone graft alone

roots may all be evaluated with MRI well. Following PLIF with a bone
graft, MRI can be used to assess the following conditions: the condition
of the disc space between the vertebra and any adjustments to disc height.
The existence of soft tissue problems, infection or inflammation the way
the brain structures and spine are oriented, (b, ¢) CT scans image, of the
spine’s bones and are especially helpful for evaluating bone structures.
Following PLIF with a bone graft can demonstrate whether the bone graft
and surrounding vertebra have effectively fused

PLIF: Posterior lumbar interbody fusion, MRI: Magnetic resonance imaging, CT: Computer
tomography
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(a)

(b)
Figure 5. Case 2: Cage with bone graft PLIF surgery, (a) Preoperative CI
image, (b) 50-year-old patient arrived at the hospital complaining of a low
back pain. There was no recent trauma in the past, (b, ¢) CT scan image
show vertebra fused

(0

PLIF: Posterior lumbar interbody fusion, CT: Computer tomography

DISCUSSION

Restoration of lordosis, preservation of intervertebral disc
height, anterior column support and indirect foraminal
decompression are among the potential benefits of PLIF."
In patients with grade III lumbar spondylolisthesis, they
suggested screw systems and cages because improved stability
may permit successful fusion around the cages."”"

In both groups (bone graft and cage with bone graft), PLIF
offered improved fusion rates, preservation of reduction
and anterior column support.'** In our study, PLIF in both
groups demonstrated a noticeably shorter surgery time. In
groups I and I, it was possible to obtain better sagittal balance
and the JOA scores for leg function and back discomfort were
better three months after surgery than before. There was a
statistically significant improvement in the postoperative
status compared to the preoperative status within the each
group'Zl,ZZ

The evaluation of JOA ratings prior to and following PLIF
with two distinct graft alternatives (bone graft and cage with
bone graft) can shed light on the effect of the procedure on
leg function and low back pain. Patients were assessed using
the JOA score prior to the PLIF operation and low back pain,
leg pain, sensory impairments, motor deficits and bladder
function were just a few of the different aspects that the JOA
score evaluates. A baseline for the patient’s condition was
established during this preoperative evaluation which also
acted as a benchmark for gauging recovery from surgery.
Usually during a follow-up session following PLIF surgery,
the JOA score is reevaluated. The patient’s condition following
surgery is reflected in the postoperative JOA score which
assesses changes in leg function and low back discomfort. The
difference between preoperative and postoperative JOA scores
is a numerical indicator of a patient’s condition improvement
or decline. Following PLIF, higher postoperative JOA ratings,
especially in the low back pain and leg function components,
showed improvement in these areas. The nature of the
spinal condition, the surgical technique, the patient’s age
and general health and the success of the graft integration
can all have an impact on the postoperative JOA scores for
patients who underwent PLIF with a bone graft and those
who underwent PLIF with a cage and bone graft.”* We were
agreed from the previous study. It should also be noted that
recovery can differ from person to person. The low back pain
improvement rates of the bone graft group and the cage with
bone graft group showed similar effects.
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In our study, the slip angle, disc height space and lumbar
lordosis were measured on radiological images of all
patients and compared between the bone graft and bone
graft groups.” In patients undergoing PLIF surgery or with
diseases such as spondylolisthesis, the slip angle, disc height
and lumbar lordosis are crucial spinal characteristics. They
used a slip threshold of 5 mm and a slip angle of 8°-10° to
divide the patients into two groups: stable and unstable.
Instability was assessed by measuring the degree of slide
(>54 mm) and slip angle (>10°) in the subjects. The slippage
angle between neighboring vertebra was measured using the
slip angle. The degree of spinal displacement is commonly
indicated by an increase in slip angle in diseases such as
spondylolisthesis.”** PLIF lowers the slip angle and stabilizes
the spine. The procedure involves fusing the afflicted vertebra
together in order to stop further slippage and enhance spinal
alignment. There was a significant reduction in the slip
angle postoperatively between the groups treated with PLIF
and those treated preoperatively. We were agreed from the
previous study.

The distance between neighboring vertebral discs is referred
to as disc height. The compression and degeneration
of intervertebral discs can result in disorders such as
spondylolisthesis which can result in a reduction in disc
height. To restore disc height during a PLIF procedure,
the degenerative disc is frequently removed and a bone
graft or cage is inserted.” This promotes fusion and aids in
maintaining an appropriate distance between vertebra. There
was a significant increase in disc height after surgery in both
groups different postoperative and preoperative outcomes.

The typical inward curve of the lumbar spine is called the
lordosis. Spondylolisthesis is a condition that can change
curvature. Restoring and maintaining lumbar lordosis after
PLIF surgery since it is necessary for optimal spinal alignment
and function. PLIF surgical methods and equipment are used
to maintain or replicate this curvature in bone grafts as well
as cages with bone grafts. PLIF surgery aims to enhance the
patient’s quality of life, reduce pain and restore spinal stability
both postoperatively and at follow-up.?** Depending on the
needs and unique condition of each patient it is optimal to
reduce or eliminate the slip angle after surgery, restore the
disc height and maintain or improve lumbar lordosis. After
postoperative comparison with preoperative data, the fusion
rate was 93% in the first group and 83% in the second group
which was achieved in 14 patients in group I and 13 patients
in group II using posterior elements removed from the
decompression procedure as bone grafts and a cage with bone
graft as implemented.” We were agreed from the previous
study.

When bone grafts and cages with bone grafts are used, a
combination of MRI and CT scans may be utilized to offer
a thorough assessment of post-PLIF outcomes.’® Although
CT scans offer comprehensive information on bone fusion,
hardware placement and radiographic fusion.” MRI is
useful for evaluating soft tissues and associated problems.
Examination of these imaging results is often undertaken
during follow-up meetings with surgeons or healthcare
professionals.”” To evaluate the success of the procedure and
whether further care or monitoring is required, they will
analyze the photographs and consider the clinical symptoms.
Working closely with your medical team is crucial to
ensuring that the right imaging tests are performed and the
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outcomes are carefully assessed in order to monitor recovery
and the effectiveness of PLIF treatment with a cage and bone
transplant.

CONCLUSION

These findings suggest that successful clinical and radiological
results can be obtained with PLIF surgery using either a cage
with bone or a bone graft alone. The surgeon’s inclination, the
particular state of the patient and the resources at hand may
influence which of the two approaches is used. The results
showed no statistically significant difference between the two
groups in terms of clinical and radiological outcomes (bone
graft and cage with bone graft). This indicates that neither
strategy showed a clear edge over the others in the criteria
under study and both were equally successful in yielding
favorable outcomes.
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ABSTRACT

Aims: Hip fractures are a major cause of morbidity and mortality in the elderly population. Anesthesia management
significantly affects outcomes in elderly patients. In recent years, peripheral nerve blocks have become important, especially in
patients where subarachnoid blocks are contraindicated or in patients with severe pulmonary or cardiac diseases. This study
aimed to retrospectively evaluate the efficacy of combined lumbar plexus block and parasacral sciatic nerve block in geriatric

populations.

Methods: Data from patients over 70 years of age who underwent surgery for hip fracture and received combined lumbar
plexus and parasacral sciatic nerve blocks between 2014 and 2024 were retrospectively analyzed. The efficacy of anesthesia, the

need for intraoperative rescue anesthesia, and hemodynamic parameters were evaluated.

Results: The mean age of the 98 patients included in the study was 79.81+8.94 years. Most patients had concomitant chronic
diseases. A total of 19 (19.94%) patients were administered fentanyl 50 mcg and propofol 0.5 mg/kg for pain at the beginning
of surgery, and none of the patients who received sedoanalgesia experienced severe respiratory distress or low oxygen
saturation. Anesthesia and analgesia were effectively administered, and the need for intraoperative rescue anesthesia was low.

Hemodynamic parameters remained stable.

Conclusion: Combining lumbar plexus and parasacral sciatic nerve blocks is an effective anesthetic method for hip surgery in
elderly patients with comorbidities. This method reduces the need for general anesthesia, provides comprehensive analgesia,

and maintains hemodynamic stability.

Keywords: Hip fracture, lumbar plexus block, parasacral sciatic nerve block, elderly patients, hip arthroplasty

INTRODUCTION

Hip fractures are a significant cause of morbidity and
mortality in the elderly population, with 80% of these cases

with projections suggesting an increase to more than 6
million cases annually by 2050.> Treatment of hip fractures

occurring in women and an average age of approximately 80
years.! Most fractures result from trauma, with risk factors
including reduced bone mineral density, lack of mobility, and
chronic medication use. The global incidence of hip fractures
is expected to increase significantly as the population ages,

EY' HC  HD

in elderly patients includes both surgical and non-surgical
approaches, with surgery being the preferred option to
improve survival and functional outcomes. Prompt surgical
intervention, ideally within 48 hours, is associated with
reduced mortality and better recovery outcomes.’

@ @ @@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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Nevertheless, because of the increasing incidence of
intraoperative and postoperative risk factors associated
with aging, postoperative pain, venous thromboembolism,
pulmonary complications due to delayed mobilization, and
intraoperative bleeding may occur’ Anesthesia plays a crucial
role in the management of hip fractures in elderly patients
and significantly affects patient outcomes and recovery. The
choice between general and regional anesthesia depends
on several factors, including the patient’s overall health,
comorbidities, and specific circumstances of the fracture.
Regional anesthesia, such as spinal or epidural anesthesia,
is often preferred because it is associated with fewer
postoperative complications, a lower risk of delirium, and
better pain control.”

Although general anesthesia and neuraxial blocks have been
used effectively in hip fracture surgery, peripheral nerve
blocks have gained importance in recent years because of the
increasing number of elderly patients with multiple chronic
diseases. Peripheral nerve blocks may be necessary in cases
where regional anesthesia is contraindicated or when the
patient has severe pulmonary or cardiac conditions that
make other types of anesthesia unsafe. With the introduction
of ultrasonography in the operating room, peripheral nerve
blocks are becoming more common.® Combining a lumbar
plexus nerve block with a parasacral sciatic nerve block has
shown promising results for hip surgery in elderly patients.
This anesthetic approach provides comprehensive pain relief
while minimizing the need for general anesthesia, which is
particularly advantageous in this vulnerable population.

This study aimed to evaluate the efficacy of combined
lumbar plexus block and parasacral sciatic nerve block
in elderly patients. The primary outcomes evaluated were
the intraoperative efficacy of anesthesia and analgesia
and intraoperative rescue anesthesia (opioid and sedative
consumption), and the secondary outcomes included
intraoperative hemodynamic parameters.

METHODS

After ethics committee approval was obtained, patients
who underwent surgery for hip fracture with combined
lumbar plexus and parasacral sciatic nerve block at Erzincan
Mengiicek Gazi Training and Research Hospital between 2014
and 2024 were investigated (Date: 07.03.2024, Decision No:
2024-03/01). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki. Our hospital’s electronic medical records were
reviewed to identify patients meeting the following inclusion
criteria: patients over 70 years of age, American Society of
Anesthesia (ASA) III, frail with comorbidities, and for whom
general anesthesia and neuraxial blocks were considered
complicated. Patients with coagulopathy, sepsis, hepatic or
renal insufficiency, local anesthetic allergy, or preexisting
femoral/obturator neuropathy were excluded.

Demographic characteristics, including age, sex, weight, and
ASA classification, were recorded. Major comorbidities were
documented through chart review. Additionally, pre- and
postblock peak heart rate and blood pressure measurements
were recorded from the anesthesia sheets. Intraoperative fluid
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replacement, urine output, and bleeding values were also
documented.

Anesthesia Protocol

All patients underwent routine cardiac monitoring after
premedication with 1 mg of midazolam. Ultrasonography-
guided nerve block was performed to provide adequate
anesthesia and analgesia during surgery. A 40 ml mixed
solution was prepared, containing 25 ml of 0.5% bupivacaine
hydrochloride (5 mg/ml), 14.8 ml of 2% lidocaine
hydrochloride (20 mg/ml), and 0.2 ml of adrenaline tartrate
(5 ug/ml). For the sciatic nerve block, an average of 20 ml of
this solution was administered via the parasacral approach,
whereas for the lumbar plexus nerve block, an average of 20
ml was administered at the L2-3 and/or L3-4 levels. Block
evaluation began after 20 minutes with a pinprick test.
Surgical approval was granted once adequate sensory and
motor blocks were achieved. During the perioperative follow-
up, midazolam, fentanyl, and propofol were used as rescue
anesthesia drugs as needed.

Statistical Analysis

Statistical analysis was performed via SPSS 26.0 software.
Categorical variables are presented as numbers (n) and
percentages (%), and continuous variables are presented as the
meanststandard deviations or medians (interquartile ranges).
The distribution of the data was tested via the Shapiro-Wilk
normality test. Data that were normally distributed were
evaluated via the independent samples t test, whereas data
that were not normally distributed were examined via the
Mann-Whitney U test. p< 0.05 was considered statistically
significant.

RESULTS

A total of 110 patients who underwent hip fracture surgery
between May 2014 and May 2024 and received combined
lumbar plexus and parasacral sciatic nerve blocks for
anesthesia were included in the study. Twelve patients
whose medical records were missing were excluded from the
analysis. The majority of patients were over 70 years of age,
with a mean age of 79.81+8.94 years. The demographic data
are summarized in Table 1. A total of 19 (19.94%) patients
were administered fentanyl 50 mcg and propofol 0.5 mg/
kg for pain at the beginning of surgery, and none of the
sedoanalgesia patients experienced severe respiratory distress
or low oxygen saturation. The hemodynamic parameters
recorded before and after blocking are summarized in
Table 2. No anesthesia-related hemodynamic instability was
observed in any patient postprocedure. Surgery commenced
approximately 45 minutes after anesthesia. No motor
deficits were observed in any of the patients during the 24-
hour postsurgery motor control assessments. Analysis of
patient comorbidities revealed that 70 (71.43%) patients
had hypertension, 43 (43.88%) had chronic obstructive
pulmonary disease (COPD), and 42 (42.86%) had diabetes
mellitus. Postoperative analgesia requirements indicated
that none of the patients needed additional opioids within
the first 24 hours. Twenty-eight patients were admitted to the
postanesthesia care unit (PACU) for monitoring, with none
exceeding a 24-hour stay.
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1. Demographic data of the study patients

Data
Age,y 79.81+8.94
Weight, kg 71.46+12.2
Sex, male/female 44 (44.9)/54 (55.1)
Sedoanalgesia, n, (%) 19 (19.94)
Time, min 130+21
PACU, n, (%) 28 (28.57)
Comorbidities n, (%)
Hypertension 70 (71.43)
Chronic obstructive pulmonary disease 43 (43.88)
Diabetic 42 (42.86)
Congestive heart failure 41 (41.84)
Coronary arter disease 38 (38.78)
Arrhytmia 22 (22.45)
Cerebrovascular disease 21 (21.43)
Aortic valve stenosis 8 (8.16)

PACU: Postanesthesia care unit, Data are presented as mean+SD or No. (%), SD: Standard

deviation

Table 2. Intraoperative characteristics of patients

Intraoperative characteristics Mean+=SD Range P
SBP 1, mmHg 113.5+6.03 95-145 0.276
SBP 2, mmHg 109.67+7.47 80-140

DBP 1, mmHg 67.17+7.55 45-95 0.566
DBP 2, mmHg 64.67+10.55 40-80

MAP 1, nmmHg 82.38+8.27 55-106 0.525
MAP 2, mmHg 79.7+10.01 50-96

HR 1, beat/min 77.68+10.65 54-110 0.66
HR 2, beat/min 80.16+10.75 55-98

SD: Standard deviation, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, MAP: Mean

arterial pressure, HR: Heart rate, Data are presented as mean+SD, p<0.05 is considered significant

DISCUSSION

Most patients who undergo hip arthroplasty are elderly
and have poor cardiopulmonary function. While spinal
anesthesia is the first choice, peripheral nerve blocks may
also be appropriate to prevent complications in patients with
comorbidities. Our results indicate that a lumbar plexus block
combined with a parasacral sciatic nerve block can effectively
serve as an anesthetic method for total hip arthroplasty,
reducing early postoperative opioid requirements.

Peripheral nerve and plexus blocks can be utilized for
anesthesia and postoperative pain control, either in
combination with general anesthesia or epidural or spinal
anesthesia. Blocks have gained popularity in recent
years because of the long-lasting analgesia they provide.
Additionally, compared with other types of anesthesia,
nerve blocks may improve intraoperative hemodynamic
stability.” Major hip fractures have become significant risk
factors for mortality in patients over 75 years of age.® In
our study, patients had a mean age above 75 years. Zhang
et al.’” investigated the efficacy of lumbar plexus blockade
on anesthetic comfort and stress reactions in elderly hip
replacement patients and reported an effective anesthetic
effect, similar to our findings.

Elderly patients who undergo hip replacement have reduced
compensatory capacity and organ function, and anesthesia
and surgical stress may exacerbate this condition.” In our
study, no hemodynamic instability requiring inotropic
support occurred in patients who underwent block. In a
comparative study with subarachnoid blocks, Ahamed et
al.'' reported significant hemodynamic instability in the
subarachnoid block group but not in the lumbar plexus

group.
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Lumbosacral plexus structures innervate the lower limbs and
trunk and contain axons of neuron receptors that connect the
central nervous system to sensory and motor end organs."
The nature and extent of nerve injury in the brachial and
lumbosacral plexuses are influenced by the mechanism and
severity of the injury. Oliver-Fornies et al.” reported that
ultrasound guidance reduced neurological complications,
similar to our findings." In this study, none of the patients
experienced motor deficits or neurological complications.

In light of evidence for successful patient outcomes, the
selected lumbar plexus block is a commonly used regional
anesthesia technique during hip arthroplasty operations.
Compared with general anesthesia and intraspinal block,
this method provides hemodynamic stability more effectively
and has more positive effects on symptomatic control,
especially in the elderly patient population. Recent advances
in ultrasound imaging technology have enabled more precise
monitoring of anatomical structures and needle progression,
significantly increasing the success rate of blocks.”

The choice of anesthesia in elderly patients with comorbidities
requires special attention. An essential marker of the
body’s hemodynamics and stress is the catecholamine level.
Choi et al.'® found that elderly patients undergoing lower
abdominal surgery who were given lumbar plexus block
had lower catecholamine levels than those who were given
general anesthesia. This suggests that lumbar plexus block
might help older patients maintain their signs. Hypertension
was the most common concomitant disease in this study.
However, none of the patients experienced fluctuations
in blood pressure. Aortic stenosis is a condition in which
many forms of anesthesia may be risky in elderly patients,
necessitating a sensitive approach. Despite impressive
advances in anesthesiology and surgical techniques,
morbidity and mortality remain high in patients with
severe aortic stenosis. According to conventional wisdom,
subarachnoid blockade is thought to produce immediate
sympathetic blockade."” This may lead to a marked decrease
in peripheral vascular resistance and possibly inhibition of
cardiac accelerator nerves, resulting in severe and refractory
hypotension, potential myocardial damage, and death in
patients with aortic stenosis.'* In our study, 8 (8.16%) patients
with aortic stenosis successfully completed surgery without
complications following the procedure. Gamli et al.” also
reported successful anesthesia with combined peripheral
nerve blocks in a patient with aortic stenosis, hypertension,
cerebrovascular disease, and a temporary pacemaker.

Postoperative pain control is crucial in hip arthroplasty
patients, as is the choice of anesthesia during surgery. The
combination of lumbar plexus block and parasacral sciatic
nerve block provided effective postoperative pain relief,
with minimal painkiller consumption in the first 24 hours.
A recent meta-analysis revealed that, compared with control
blocks, lumbar plexus blocks decreased overall opioid
consumption, reduced side effects, and improved functional
recovery.”’ These results emphasize the positive impact of
comprehensive and rigorous pain management on patients’
clinical outcomes.

Limitations

First, the fact that it is retrospective makes it difficult to
compare patients as well as possible data loss. This was a
single-center study, and the relatively small number of cases
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may also be a limitation. In addition, successful anesthesia
management in elderly patients with serious comorbid
diseases was the subject of the study.

CONCLUSION

In this study, we observed that lumbar plexus block combined
with parasacral sciatic block is an effective anesthetic
method for hip fracture surgery in elderly patients. The block
provided hemodynamic stability in the intraoperative period
and reduced the need for opioids in the postoperative period.
The results of the present study suggest that this anesthetic
technique is a safe and effective option, especially in the
elderly patient population with severe comorbidities.
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ABSTRACT

Gastric volvulus is a sporadic disease in the pediatric age group and is very complex in terms of etiology and management. In
this study, we aimed to discuss 2 late-diagnosed gastric volvulus cases, review the diagnosis and treatment methods of gastric

volvulus cases in the pediatric age group encountered in the literature, and reduce concerns about the correct diagnostic
approach to these cases. The first case was an 8 year old girl who was followed up due to developmental delay and metabolic
disease and was admitted due to recurrent vomiting attacks. Endoscopic reduction was first performed on patients whose
upper gastrointestinal tract imaging was compatible with organoaxial gastric volvulus. Since vomiting attacks continued,
laparoscopic gastropexy was performed. In the postoperative follow-up, there was weight gain and vomiting complaints wholly
regressed. The second case; was a 1-year-old girl who was treated for gastroesophageal reflux at an external center due to
vomiting and developmental delay, but she did not receive any response. The endoscopic reduction was performed because
the patient’s upper gastrointestinal imaging was compatible with the organoaxial gastric volvulus. Laparoscopic gastropexy
was performed on the patient whose vomiting recurred. The stomach was expected in the upper passage imaging in the
postoperative period. In the systematic search made in the MEDLINE/Pubmed database using the keywords “gastric volvulus
and pediatric”, 41 literature articles presenting 47 cases between 2013 and 2023 were included. The patient’s age, gender,
complaints admission, type of gastric volvulus, and treatment-related data were collected. The most common symptoms in the
patients were vomiting, abdominal pain, and the most common comorbidities were diaphragmatic pathologies and wandering
spleen. The most preferred treatment was anterior gastropexy. Gastric volvulus is a condition that is characterized by vomiting,
abdominal pain, and developmental delay, and is very difficult to diagnose, especially in chronic cases. In addition to the
conservative approach in chronic cases, anterior gastropexy should be preferred to prevent recurrent volvulus attacks.

Keywords: Gastric volvulus, child, gastropexy

INTRODUCTION

Gastric volvulus (GV) is a rare condition in the childhood  Diaphragmatic hernia and spleen anomalies may also cause
age group. It is defined as the abnormal rotation of all or  gastric volvulus secondaryarily."**

part of the stomach around itself along the transverse
or longitudinal axis of more than 180° It can lead to
gastrointestinal obstruction.”? It usually occurs in children
under 1 year and older adults over 50. No relationship with
gender or race was detected.’

Gastric volvulus can occur acutely or with intermittent,
recurrent and chronic symptoms. A good history and
physical examination raise suspicion of the diagnosis of
gastric volvulus.’ In symptomatic patients, abdominal and
upper GI passage radiographs confirm the diagnosis.®

Gastric volvulus can be organoaxial or mesenteroaxial type.
Approximately 2/3 of the cases are of the organoaxial type,
which occurs when the stomach rotates around the pylorus
and gastroesophageal junction.! Mesenteroaxial rotation
is less common and is seen when the stomach rotates in a
longitudinal line parallel to the gastrohepaticomentum.*

This study, based on two cases operated on due to gastric
volvulus, aimed to examine the literature on gastric volvulus in
children and highlight areas that may allow early diagnosis of
these cases and prevention of complications.

. . . . CASE 1
In 10% to 30% of cases, gastric volvulus is considered primary
and is caused by looseness of the stomach’s gastrohepatic, ~An 8-year-old female patient, who was referred by pediatrics
gastrocolic, gastrosplenic, and gastrophrenic ligaments.  with complaints of nausea and vomiting and was followed up at an

@ @ @@ This work is licensed under a Creative Commons Attribution 4.0 International License.
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external center with preliminary diagnoses of developmental
delay, muscle disease, and/or metabolic disease, was
hospitalized to regulate her oral intake and evaluate her
stomach anomalies. Since organoaxial gastric volvulus
was detected in the upper passage radiograph (Figure 1),
gastroscopy was planned to evaluate whether the patient
needed additional treatment. The gastroscopy detected
no pathology, and the patient continued to be fed via
nasogastric. Diagnostic laparoscopy was performed on
the patient whose gastric volvulus continued to appear on
the control upper passage radiograph. On exploration,
the stomach appeared 180 degrees volvulated in the
prepyloric region. The patient underwent laparoscopic
gastropexy. The patient did not vomit in the postoperative
period. The control upper passage radiograph taken in
the sixth postoperative month showed that the stomach
appeared normal (Figure 2).

Figure 2. Postoperative contrast radiography of the upper GI tract of Case 1

CASE 2

A l-year-old girl with developmental delay, who was
followed up at an external center with the diagnosis of
gastroesophageal reflux due to vomiting, was hospitalized for
oral nutrition regulation and examinations. In the patient’s
medical history, it was learned that the gastroesophageal reflux
treatment that was started previously did not produce a response.
In addition, since the upper passage radiographs taken in
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another center approximately six months ago showed gastric
volvulus, the patient was diagnosed with chronic gastric
volvulus. The patient underwent gastroscopy and upper passage
radiography under anesthesia. There was a nodular appearance
in the duodenum during gastroscopy. The upper passage
radiograph observed that the opaque material did not pass into
the duodenum (Figure 3). The patient underwent laparoscopic
gastropexy with the preliminary diagnosis of organoaxial gastric
volvulus. In the postoperative period, it was observed that
the patient’s vomiting complaints improved, and weight gain
occurred. The stomach appeared normal in the upper passage
of the radiograph taken 3 months postoperatively (Figure 4).

Figure 3. Preoperative contrast radiography of the upper GI tract of Case 2

Figure 4. Postoperative contrast radiography of the upper GI tract of Case 2

METHODS

A systematic search was performed in the MEDLINE/Pubmed
database using the keywords “gastric volvulus and pediatric”.
Inclusion criteria were reports published in English that
included a description of cases of gastric volvulus in patient’s
under 18 years of age between 2013 and 2023. Exclusion
criteria were non-English literature, studies involving cases
older than 18 years, compilations, letters to the editor, and
the inability to access the entire article. Data regarding the
patients’ age, gender, complaints at the time of admission,
imaging method used in diagnosis, type of GV, and treatment
were collected. In the search made with these parameters, 41
pieces of literature were evaluated.
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RESULTS

In total, 47 patients were presented in 41 literature reviews.
Twenty-three patients were male, 24 were female, and the age
range was 1 day to 18 years. The most common symptoms
were non bilious vomiting and abdominal pain. Most
cases were in the form of acute gastric volvulus. Although
the type of volvulus was not specified in some literature,
mesenteroaxial GV was detected in 21 cases, organoaxial
in 20 cases, and combined the GV in 1. in other cases, GV
type was not specified. Upper GI passage radiography was
mainlyused in diagnosis. The most common comorbidities
were wandering spleen and diaphragmatic hernia. The most
preferred treatment was open or laparoscopic anterior
gastropexy. Differently, endoscopic reduction was also
performed in 5 cases in the literature. Only one of the reviewed
literature reported spontaneous reduction in follow-up upper
GI passage imaging. The reviewed literature is given in
Table.

DISCUSSION

Pediatric gastric volvulus (GV) is a surgical emergency
characterized by variable degrees of stomach rotationaround
its short or long axis and can lead to gastrointestinal
obstruction.” Singleton classified gastric volvulus as
organoaxial, mesenteroaxial, and combined, according to
the axis around which the stomach rotates.*” Organoaxial
GV is the most common type (59%), describing the rotation
of the stomach on a longitudinal axis connecting the
gastroesophageal junction with the pylorus. Strangulation
and necrosis are frequently observed.® Mesenteroaxial GV is
the second most common type in which the mesenteroaxial
axis divides the lesser and greater curvatures of the stomach
into two.” The less common combined type is in which
mesenteroaxial and organoaxial stomach rotation coincide,
primarily observed in patients with chronic GV.* Both
patients we treated had organoaxial type gastric volvulus.

Although the exact cause of GV is not fully known, its
pathogenesis can be explained by the laxity of the gastrosplenic or
gastrocolic ligaments.” The frequent presence of diaphragmatic
defects allows the stomach to migrate towards the thorax.
Congenital ~ diaphragmatic  defects, Morgagni, and
paraesophageal hernia are major predisposing factors
associated with acute gastric volvulus.®!161$2023:31,3436404143 The
wandering spleen is also frequently seen with GV.!:121421,23.25,3440
Among the two cases we followed up with chronic type
organoaxial GV, our 8-year-old girl was being followed up
due to metabolic disease and muscle disease. Apart from this,
there was no additional diaphragmatic defect or wandering
spleen in either of our cases.

GV can be seen clinically as acute or chronic. While the most
common symptoms in acute cases are vomiting, abdominal
pain, and abdominal distension, recurrent vomiting attacks,
developmental delay, and abdominal pain are prominent in
chronic cases.”® Upper GIS imaging is efficient in diagnosing,
especially in chronic GV cases. While radiological imaging
methods such as plain abdominal radiography, abdominal
ultrasound, and computed tomography help diagnosis
with low sensitivity in suspicious cases, the effectiveness of
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upper GI imaging examinations in making the diagnosis is
around 93%."%" In our first case, although upper passage
imaging had been performed previously, GV was missed due
to inadequate examination evaluation and was evaluated
as gastroesophageal reflux. In our second case, upper GI
imaging was not performed, and vomiting and developmental
delay were attributed to gastroesophageal reflux. We detected
organoaxial GV in the upper GIS imaging we performed
in both cases. From this perspective, upper GI imaging
efficiently diagnoses cases with chronic GV.

Endoscopic examination can be used both for diagnostic
purposes to evaluate the gastric mucosa and for therapeutic
purposes to reduce GV. Endoscopic treatment has been used
successfully to treat patients with high surgical risk and acute
presentation while allowing decompression and reduction of
volvulus; it is also preferred in most chronic cases.'? >4
We first tried endoscopic reduction in two cases we followed
due to chronic GV. Although their complaints subsided for a
while after endoscopic treatment, vomiting attacks continued
in both cases. Thereupon, we performed laparoscopic anterior
gastropexy in both of our patients.

Surgical intervention in GV aims to fix the stomach and limit
the possibility of recurrence. The generally preferred surgical
procedure is open or laparoscopic anterior gastropexy, in which
the greater curvature of the stomach is fixed to the anterior
abdominal wall.* However, partial or total gastrectomy may
be preferred in case of GV-related gastric necrosis depending
on the degree of ischemia.'*?** Laparoscopic anterior
gastropexy was preferred as a surgical intervention in both of
our cases.

CONCLUSION

GV is a condition that can frequently occur with various
symptoms, such as vomiting, abdominal pain, abdominal
swelling, and developmental delay. It is tough to diagnose
and treat, especially in chronic cases. The treatment
approach in cases presenting with acute GV is surgery.
A conservative treatment approach may be preferred in
clinically and radiologically suspected chronic cases.
However, it would be appropriate to consider anterior
gastropexy as the first choice to prevent recurrent volvulus
attacks.
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Table. Age, gender, clinic, GV type, comorbidities and treatments of the patients in the literature evaluated

Article Age Gender Symptom Type Comorbidity Treatment
McCarty’ 2months M Choking episodes, vomiting OA - Laparoscopic gastropexy and gastrostomy
Recurrent and postprandial vomiting . 5
l6months F episodes, which started at 11 months ofage. ~ OA - Anterlor' gastropexy and Nissen
. fundoplication
A history of gastroesophageal reflux
Trecroci®
Chronic, recurrent, postprandial vomiting, . .
9mounths M which started at 7 months of age. A history OA - Anterlor. gastropexy and Nissen
fundoplication
of gastroesophageal reflux
Malhotra’ 4 years F Retching and abdominal colic MA - Gastropexy, gastrostomy and jejunostomy
. Repeatedly non bilious vomiting and food . Exploratory laparotomy, anterior
10
e Chea L refusal during the last 72 hours before admission @ e A aen gastropexy
Zain, Mostafa! S M Acute episode ofsex'fe're epigastric pain, and OA Lt i e s LapaArotomy,Adlaphragmatlc defect
uncontrolled non bilious vomiting repair, anterior gastropexy
Abdominal pain, intractable retching with
Bhambu'? Epa—. M one episode of non-bilious vomiting for two MA st Laparotomy, anterior gastropexy,
to three hours, and a suspected history of splenopexy
foreign body ingestion
sl [ Cre M The acute onset.o.f abdoml'n.al pain and MA Wismd et rllaen Gel immersion endoscopy, laparoscopic
repeated non-bilious vomiting splenopexy eight months later
The progressively frequent episodes of . . .
Yeh,Pai-Jui" YN F abdominal pain along with a nonbilious but ~ MA Wandering spleen End0§cop ic reduction, laparoscopic
8 months g anterior gastropexy
coffee-ground emesis for four days
Tillman, Bourke® 6 years F 4 h history of vomiting and abdominal pain ~ OA - Laparotomy, anterior gastropexy
Haga,Mitsuhiro™ 6 years F Suddenly developed abdominal painand nausea ~ MA - Endoscopic reduction
24 h history of nonbilious nonfeeding R Ll dlaphragmatlc . Lgparotomy .closure sz
56 days M related vomitin (preop  eventration, hypertrophic  diaphragmatic defect, Ramstedt
Perez-Egido® 8 OA) pyloric stenosis pyloromyotomy and anterior gastropexy
24 h abdominal pain and nonbilious vomiting, . . .. Laparotomy, closure of the diaphragmatic
e 15 chronic postprandial abdominal pain history R s iEaleplinymeisheat defect and anterior gastropexy
T’ Ayears M SUfiden onset nausea, upper 'flbdommal MA . Fluoro§copy-gu1ded endoscopic
pain, and abdominal distension reduction
e E 3 wee.ks hl.story of vomiting and a high MA sy B s Endqscoplc reductl'on, after 2months
gastric residual volume elective laparoscopic gastrostomy
Projectile, bilious vomiting for four days, inability . . Correction of rotation of the stomach,
18
Sl SMER YD Gieatieg T2 to pass stool, abdominal distention for three days I T e diaphragmatic defect was repaired
6 years M
Takahashis, Toshiaki* 4 years M ‘Slloliﬂtelnnlg have abdominal pain and MA - Single-incision laparoscopic gastropexy
2 years F
11 months of age, occurring, on average, 6 q
Porcaro, Federica* 16 F times per day. A history of gastroesophageal ~ OA Gastroesophageal reflux G.aStmp XY, both anterior and fundal,
months . without fundoplication
reflux unresponsive to drug therapy
Kadam, Rahul® 1 day M Severe respiratory distress soon after birth MA L.eft sided cor'lgemtal . Lap.arotomy, stomac'h detorsion, plication
diaphragmatic eventration  of diaphragm, anterior gastropexy
Nalwalla, Abdominal distension for 1 week, . . Gastropexy with left diaphragmatic
ZahaZahabiya" Breas L& intermittent abdominal pain oA Left diaphragmatic defect repair
Acute onset abdominal pain, a history Gastropexy. gastrostom
Kumar, Shishir* 9 years M of several episodes of similar pain in the MA Diaphragmatic defect . Pexy, & oy,
: diaphragmatic repair
preceding three months
Operated Bochdalek hernia, inability Bochdalek hernia Laparotomy, gastric decompression
Oyachi, Noboru?' Newborn F to tolerate enteral nutrition in the OA wandering s leen’ duodenum enteral feeding tube, anterior
postoperative period 8P gastropexy
. Sudden onset of severe epigastric pain . . . Laparoscopic gastropexy plication of
22
Miyano, Go 5 years B accompanied by nonbilious vomiting after eating MA Diaphragmatic eventration diaphragm
Kataria, Riya® 13 years M Abdommal.pam, nausea and vomiting that Dlaphrggmatlc eventration, SPlenopexy, aflterlo}' gastropexy,
has been going on for 10 days wandering spleen diaphragmatic repair
S . Recurrent attacks of nonbilious vomiting Laparoscopic assisted percutaneous
24 > _
SELETEe s 10 years F weight loss and liquid defecation for 5 months OA endoscopic gastrostomy
Umeda, Satoshi* 12years M Abdominal distansion and vomiting Wandering spleen Splenopexy, anterior gastropexy
Intractable, nonbloody, nonbilious emesis
26 > > > _
Jones, Gurpal eSS 15 and decreased oral intake and urine output OA Gastrostomy, gastropexy
Recurrent abdominal pain, upper abdominal
discomfort and bloating after meals, and .
Lee, Han Shin*’ 9 years M intermittent vomiting attacks lasting 1 year. GV Hepatoblastoma Laparoscopic detorsion, gastropexy

Use of prokinetic drugs for 3 months with a
preliminary diagnosis of GERD
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Table. Age, gender, clinic, GV type, comorbidities and treatments of the patients in the literature evaluated (Continues)

Article Age Gender Symptom Type Comorbidity Treatment
Hypertelorism, saddle nose,
o e Mix forehead creases and cleft lip, Laparoscopic gastrostomy,
28
Tetsuhara, Kenichi 8months M Decreased mental status persisting for about 2 hours 5o lemmgomlasherd mleste s e dhe Ledd et
dysplastic kidney, malrotation
Schneider, Joanna®  13years F Nausea, non-bloody, non-bilious vomiting, MA  Leprosy Gastropexy
abdominal pain
Qadri,SyedaKashfi®  10months F In upper GI imaging performed before OA  Skeletal dysplasia (spondyloepiphyseal  Laparoscopic gastrostomy
gastrostomy placement dysplasia congenital), posterior cleft
palate, GORD and oropharyngeal
dysplasia
Serradilla, Javier”  12days M Recurrent nonbilious vomiting MA  Marfan syndrome Laparotomy, thal fundoplication,
gastrostomy (Stamm)
Vaghela, 4months F Non-bilious, non-projectile vomiting 20-30 minutes - = Laparotomy, anterior gastropexy
Mamahesshkumar after each feeding, starting from 1 month of age
Manilal™
Hasan, M Tasdik”  17years M Abdominal fullness and sudden onset of episodic =~ OA - Laparotomy, anterior gastropexy
epigastric pain after eating for 2 months. Bilious
vomiting, frequently foul-smelling, nonprojectile,
often containing undigested food material
Cantone, Noemi*  13years F Recurrent severe epigastric pain, abdominal OA  Morgagni hernia, wandering Laparotomy, anterior gastropexy anterior
distension, vomiting, history of Morgagni spleen Boerema gastropexy, splenopexy
hernia and OA GV surgery
Takano, Yoshihiko®  4months M Cyanosis, hypotonia, apnea attacks. Gastric OA  Esophageal motility disorder Follow up upper GI imaging at 7
decompression by inserting a nasogastric tube epilepsy months was normal
Kumar, Kashish®  4years F Upper abdominal pain, distension and non-bilious MA  Left diaphragmatic defect Defect repair, anterior gastropexy
vomiting for the last 2 days
Farber, Benjamin A7 18years M Left chest pain MA  Inflammatory myofibroblastic Laparoscopic gastropeksi, Stamm
tumor cholelithiasis gastrostomisi
Espinola, Dimas C*  16years M Acute onset epigastric pain, non-bilious, non-bloody MA - Laparotomy, anterior gastropexy
vomiting attacks
Bhesania, Natalie”  2years F Persistent vomiting and abdominal pain that OA  Congenital posterior hiatal Hiatal hernia was repaired at
has been going on for 1 day hernia laparotomy with thal fundoplication
El Azzouzi, Driss* 1day F Excessive salivation, vomiting and failure to OA  Hiatal defect wandering spleen Laparotomy, hiatal defect repaired, thal
advance the nasogastric tube fundoplication anterior gastropexy
Rai, Birendra*' 8months F Vomiting and irritability that have been OA  Paraesophageal hiatus hernia Laparoscopic hiatal hernia repair
going on for 7 days, and a slight cough with
decreased oral intake in the last few days
Shukla, RamMohan”  10months M Acute intestinal obstruction, bilious vomiting OA - Total gastrectomy with closure of
and occasional hematemesis for the last two days. duodenal stump and esophago
Difficulty inserting the Ryle’s tube even with jejunostomy (Roux loop) (Figure 3)
repeated attempts and jejunojejunostomy was done and
diaphragmatic eventration repair
6months  F Sudden abdominal distention, nonbilious MA - The necrotic stomach was excised,
vomiting, and restlessness for three days pyloromyotomy and oesophago-
pylorostomy Plication of the
diaphragm, jejunostomy
Hadjittofi, 17 years M Acute severe epigastric pain which occurred a few OA  Leftsided diaphragmatichernia Laparoscopic diaphragmatic hernia
Christopher” minutes after meals repair, anterior gastropexy

OA: Organoaxial, MA: Mesenteroaxial, GERD: Gastroesophageal reflux disease, GV: Gastric volvulus
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ABSTRACT

A 26-year-old female patient applied to the outpatient clinic in 2018 due to pain that had been present for a long time (16

years) and had recently spread from the top of the head to the nape of the neck. It was learned from the patient’s anamnesis
that her pain was relieved with analgesics. Although no pathological findings were found in the neurological examination,
brain magnetic resonance imaging (MRI) was requested to reveal possible intracranial pathological conditions. In the MRI
images taken, a cystic mass with a lobulated contour and thin septa of 24x31x40 mm and similar intensity to CSF was detected
in the right parasagittal area posteriorly at the vertex level. The patient’s control brain MRI images 3 months later showed no
increase in cyst size. However, the patient’s anamnesis, which came for a control in 2022, showed that his current complaints
and headaches had increased. The MR images showed that the existing cyst had reached a size of approximately 60x35 mm.
Medical treatment was initially planned for the patient (Acetazolamide, 750 mg/day). The MR taken one month later showed
that there was no reduction in the cyst size and the optic discs were slightly swollen in the fundus examination. Considering
the cyst growth, the patient’s failure to benefit from medical treatment and the swelling noted in the optic discs, the patient was
fitted with a cystoperitoneal shunt. The patient’s early postoperative tomography image showed a significant reduction in the
cyst (50.15x25.66) and a slightly swollen optic disc image with blurred borders was detected in the fundus examination. The
patient’s complaints regressed, and in the radiological images it was determined that the cyst continued to shrink [(45.8x23.19
mm) and (41.1x20.3 mm)], the shunt was in place, and she had no clinical complaints. As a result, it was argued that patients
with atypically located arachnoid cysts, as in this case, should be taken under close clinical and radiological follow-up, and
surgical treatment methods should definitely be considered in patients who are found to have an increase in cyst size and

clinical findings during this follow-up and who do not respond despite medical treatment.

Keywords: Arachnoid cyst, cystoperitoneal shunt, papilledema

INTRODUCTION

Arachnoid cysts (ACs) are cystic dilatations that develop
within the arachnoid membrane and are filled with
cerebrospinal fluid (CSF)."! Although it generally does not
cause symptoms, it is often detected incidentally due to
reasons such as increased access to health services and
opportunities.”* The most common symptom is headache.
Although ACs generally do not change throughout life,
examinations have demonstrated that some cysts grow.
On the other hand, it has been reported that traumatic or
spontaneous subdural hemorrhage may occur in patients
followed with ACs.!

Arachnoid cysts generally do not require surgical treatment."*
However, there is no clear procedure for surgical treatment to
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be applied to patients who are considered for surgery because
of various reasons.”*”

In this case report, the clinic and treatment process of a
patient with a growing arachnoid cyst are discussed with the
literature.

CASE

A 26-year-old female patient applied to the outpatient clinic
in 2018 due to pain that had been present for a long time (16
years) and had recently spread from the top of her head to
her nape. It was learned from the patient’s anamnesis that her
pain was relieved with analgesics. Although no pathological
findings were found in the neurological examination, brain
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MRI was requested to reveal possible intracranial pathological
conditions. In the MR images, a cystic mass (arachnoid
cyst?) measuring 24x31x40 mm (Figure 1A) with lobulated
contours and thin septa, suppressed in FLAIR and of similar
intensity to CSF, was observed in the right parasagittal area
posteriorly at the vertex level. The patient was recommended
to be followed up in 3 months. No additional pathological
findings were found in the patient’s examination in 2019, and
no increase in cyst size was seen in the brain MRI images.
Since no increase in cyst size was detected and there was no
deterioration in the neurological level, surgical intervention
was not considered, and follow-up was recommended. The
patient was asked to come for a check-up after one year.

There were no new pathological findings in the patient’s
examination in 2021. In the brain MRI images, it was seen
that the cystic mass persisted, and its dimensions were 34.50x
16.66 mm. The patient was recommended to follow up again.

It was learned from the anamnesis of the patient who came
for a check-up in 2022 that his current complaints increased,
her headache started from the nape of her neck and spread
to the top of head and then hit her eyes and was occasionally
triggered by light and sound, but she did not have complaints
that increased with Valsalva, and she did not have any
history of seizures, syncope or new trauma. The patient also
stated that there was ringing in her right ear but no hearing
problem. The patient’s neurological examination revealed
that there was no neurological deficit, her muscle strength
was normal, and there were no pathological reflexes.

The patient underwent a control brain MRI for her current
complaints. The MRI images showed that the existing cyst
had reached approximately 60x35 mm in size. (Figure 1B).
Medical treatment was initially planned for the patient
and acetazolamide (750 mg/day) was started. The patient
was advised to have visual field, visual acuity and fundus
examination at the ophthalmology examination department.
As a result of the examination and tests performed one
month later, it was seen that the cyst size continued to grow, and
the optic discs were slightly swollen in the fundus examination
performed by the ophthalmologist (Figure 1C, Figure 1D).
Considering the growth of the cyst, the patient’s failure to benefit
from medical treatment, and the swelling noted in the optic
discs, surgical intervention was recommended to the patient.

Figure 1. In the images, the arachnoid cyst image of the patient at the time
of initial diagnosis (1A), the image with increased size during follow-up
(1B), and the image taken after acetazolamide treatment (1C and 1D) are
shown in T2-weighted MR images

The patient was placed on the operating table under general
anesthesia in a supine position with the head slightly deviated
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to the left. Following the necessary field sterilization, the
patient was covered in a sterile manner. The skin flap with
the base remaining in the occipital was turned over in a C
shape to the right Frazier point. One hole was opened with a
high-speed drill to the Frazier point. A 3 cm skin incision was
made from the right Mc Burney point. The peritoneum was
seen by passing the subcutaneous layers. The peritoneal end
of the shunt was advanced subcutaneously with the help of a
shunt passer. The cranial end was sent to the cyst. Pressurized
shunt flow was observed. The cranial end was connected to
a medium-pressure dome. Subsequently, the peritoneal end
was connected. Active shunt flow was observed. The catheter
tip was sent into the abdomen through the previously opened
peritoneal tunnel. The layers were closed in accordance
with the procedure. Prophylactic antibiotic therapy was
provided with 1 gram of ceftriaxone in the preoperative and
postoperative processes.

No complications were observed in the patient who was
hospitalized for 4 days after the operation. Postoperative
tomography image of the patient revealed a significant
reduction in the cyst (50.15x25.66) (Figure 2A). Fundus
examination performed before discharge revealed a
slightly swollen optic disc image with blurred borders.
Postoperatively, the patient reported a significant reduction
in headaches and improvement in blurred vision. In the
patient’s follow-ups, it was reported that the cyst continued
to shrink (45.8x23.19 mm) and (41.1x20.3 mm) the shunt was
in place, and that he had no clinical complaints (Figure 2B,
Figure 2C).

Figure 2. The images show the patient’s early postoperative period (2A), 2™
month (2B) and 9" month (2C) CT images taken during clinical follow-up

DISCUSSION

Arachnoid cysts, described more than 150 years ago, are
of two types: primary cysts and secondary cysts. Primary
cysts occur congenitally after the division of the arachnoid
membrane in the intrauterine period. Secondary cysts occur
due to later factors such as trauma, infection, and surgery.** It
constitutes approximately 1% of lesions causing intracranial
mass and similar effects and generally occurs in the second
decade of life.® The incidence is 1.4% [may be up to 2.6% in
pediatric patients’ and is more common in women.*

During pregnancy, after the 15" week of the fetus, the
subarachnoid membrane is formed and then CSF is
secreted. The secreted CSF contributes to the development
of the network structure in the subarachnoid space and
also helps the development of the arachnoid. First trapped
in the ventricles, CSF later replaces the extracellular ground
substance and begins to circulate freely in the subarachnoid
space. As the arachnoid membrane develops, it can be
trapped inside the contractions that occur. This cystic pocket
is separated from the arachnoid membrane by the absence of
trabecules crossing the cyst without any pathological changes
in the underlying pia and cortex. All these conditions can
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express the formation of ACs.""'" Briefly, the formation of
this cyst may be caused by abnormal division or abnormal
release of CSF.'

Arachnoid cysts can be located in different parts of the brain.
The middle cranial fossa (MCF) is the most common location
with 50% and is more common in men."****!* There are
3 types of cysts in MCF according to Galassi classification.
Type-1 cysts are found in the anterior middle cranial fossa
(MCF-A) and are asymptomatic. Type-2 cysts extend above
the Sylvian fissure and are usually seen on the left. In some
cases, it is seen that they can change the location of the
temporal lobe. Type-3 cysts completely occupy the MCF and
affect the parietal and frontal lobes along with the temporal
lobe.>*¢ The frequency of ACs in the posterior cranial
fossa (PCF) is 38%. However, ACs can also be seen in the
quadrigeminal cistern, retro cerebellar area, cerebellopontine
angle, and suprasellar areas, and the frequency of occurrence
in these areas is approximately 10%. In some areas such as the
interhemispheric fissure, ventricles, and cerebral convexities,
the frequency of ACs is less."***5! Interhemispheric cysts
were examined by Mori et al.® in two classes as parasagittal
and midline cysts. Parasagittal cysts are unilateral; they
generally do not show hydrocephalus because they are
not close to the ventricle. Midline cysts are complex,
multiloculated cysts. They occur with hydrocephalus. They
generally show close proximity to the cyst at the level of the
roof of the third ventricle. Midline cysts, unlike parasagittal
cysts, may be associated with agenesis of the corpus callosum.

Many ACs do not change throughout life. However, studies
have shown that some cysts grow. There are three possible
reasons for growth: (a) a ball mechanism that allows CSF to
enter the cyst, (b) abnormal production of CSF within the cyst,
and (c) an osmotic gradient difference resulting from a high
protein content within the cyst."*”® On the other hand, the
gradient difference proposal is currently less acceptable. The
reason for this is that the cyst content cannot be distinguished
biochemically from CSF, the amount evacuated by shunt is
generally equal to the daily CSF production, and there are
publications stating that it has lost its validity and that the
ball-valve mechanism is the main factor in cyst growth.>’
ACs usually do not cause symptoms, so they are diagnosed
incidentally. In fact, they are often detected after head trauma
in adults.* On the other hand, when the symptoms are
examined from pediatric age group to adult, there is a wide
range such as headache (66%), dizziness, nausea, vomiting,
macrocephaly, hydrocephalus, papilledema, seizures, mental
status changes.>>**

ACs are generally followed periodically, and conservative
approaches are at the forefront. However, surgeons agree that
patients with neural compression, persistent seizures, mass
effect, focal neurologic deficits, and signs and symptoms of
intracranial hypertension should be operated on.*'° On the
other hand, researchers think that the area where the ACs
are located plays an important role in the surgical treatment
to be chosen and outcome of operation.>® There are multiple
options for surgical treatment, including craniotomy,
open cyst fenestration, stereotactic cyst aspiration,
endoscopic cyst fenestration, and shunt application. There
is no consensus on which of these options is superior.”’
The main purpose of treatment is to eliminate the pressure
created by the accumulated CSF and the symptoms related
to it. There are publications recommending endoscopic
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fenestration in ACs in the suprasellar and quadrigeminal
areas. There are also publications that consider endoscopic
procedures to be more beneficial in terms of avoiding
shunt and craniotomy complications.” The best results in
terms of endoscopy have been reported in suprasellar cysts.
Endoscopy is controversial in patients with middle fossa
cysts; some authors prefer microsurgery over endoscopic
surgery for cysts in this location.® There are studies that
prioritize shunt application because of its low recurrence and
complication rate, its effect on cyst reduction, and its ability
to keep hydrocephalus and intracranial hypertension under
control.>>'* In addition, the fact that it is a relatively simple
technique and that intraoperative guidance (ultrasonography
and neuronavigation) can be used also makes shunt use
advantageous.® It has also been stated that the superficiality
of the cyst is an important factor in shunt preference.” In
another study;, it has been stated that shunt preference should
be the first choice in elderly patients and complications are
less common.’

Our patient was 26-years-old when diagnosed in the
outpatient clinic and her gender was female. The location
and structure of the cyst (frontoparietal area, multilobule)
were atypical when compared to the literature. Although
many arachnoid cysts are generally asymptomatic, the main
complaint of the patient was headache. However, considering
that the patient re-applied to the outpatient clinic with
an increase in headaches, it should be considered that the
patient’s complaints may change during the follow-up period.
During this time, the growth of the cyst observed in the
radiological imaging and the increase in the patient’s clinical
complaints in direct proportion to this should be taken into
account when evaluating the patient. However, the lack of
response to the given medical treatment, failure to reduce
in the cyst borders despite the medical treatment and the
continuing complaints led to the consideration of the surgical
option. The cyst in the patient was atypical, multiloculated,
rare and growth faster which distinguishes it from other
ACs. In addition, the presence of an atypical cyst is also
important because it affects the clinical course of the disease,
its progression and the surgical treatment to be chosen.

CONCLUSION

Although ACs are generally kept under clinical follow-up
because they are asymptomatic, surgery may be performed if
they growand ifsigns related to increased intracranial pressure
occur. The surgical method to be applied is determined by
the location of the cyst and the surgeon’s preference. In the
case report mentioned in this article, cyst growth, increasing
headache and papilledema occurred; in the surgical option,
cystoperitoneal shunt was preferred and successfully applied
due to the low probability of ACs recurrence, not being a
high-level invasive procedure, tolerable complications and
the location of the cyst which is atypical and close to the
surface. Although it has been stated in previous publications
that it is the first choice in the elderly patient population, its
successful use in a superficial cyst in a young patient shows
that the surgical option chosen for the patient is correct. This
situation reveals the importance of the localization of the cyst
and the surrounding anatomical structures in the treatment
option. In postoperative observations, it was observed that
the patient’s complaints decreased, and the cyst shrank and
the patient did not develop any complications.
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Dear Editor,

The effectiveness of thoracic sympathectomy in treating
hyperhidrosis and the subsequent management of
compensatory sweating (CS) warrants significant attention.
Hyperhidrosis, characterized by excessive sweating, can
significantly impair patients’ quality of life, affecting both their
personal and professional lives. Thoracic sympathectomy has
proven to be a highly effective surgical intervention for this
condition, although it is often associated with the side effect
of CS.

Several studies have highlighted the benefits and challenges
associated with thoracic sympathectomy. For instance,
Yamamoto and Okada address the management of CS that
occurs after endoscopic thoracic sympathectomy (ETS), a
common treatment for localized hyperhidrosis. ETS generally
involves resection of the sympathetic trunk or ganglia between
the second and sixth ribs, but can lead to excessive sweating
on the back, chest, and abdomen, known as compensatory
sweating. The study utilized laser speckle flowgraphy (LSFG)
to identify the sympathetic nerves associated with CS and
performed ganglionectomy based on these findings. In all
eight patients treated, compensatory sweating was resolved
after the targeted sympathetic nerves were interrupted. The
results demonstrate that CS is not a physiological response
but is caused by denatured sympathetic nerves affected by
ETS. With LSFG, the sympathetic nerve responsible for
sweating in various body parts can be identified, making the
treatment of compensatory sweating feasible." This finding
challenges the long-held belief that CS is untreatable and
opens new avenues for managing this side effect.

Ravendran et al.? conducted a comprehensive review on the
application of robotic sympathectomy in the treatment of
hyperhidrosis, a condition marked by excessive sweating
due to hyperactive sweat glands. The review systematically
compared the clinical outcomes, complication rates,
and inherent advantages and disadvantages of robotic
sympathectomy relative to more conventional surgical
approaches, such as video-assisted thoracic sympathectomy
(VATS). The analysis of nine studies revealed that robotic
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sympathectomy not only yields outcomes comparable to
those of traditional methods but also appears to mitigate the
incidence of CS. This reduction in CS is likely attributable to
the superior dexterity and enhanced visualization afforded
by robotic systems, which enable more precise and controlled
interruption of the sympathetic chain. Such precision may
reduce the extent of unintended nerve damage, thereby
improving the management of CS postoperatively. However,
despite these potential benefits, the review highlighted
significant barriers to widespread adoption, including the
high costs associated with robotic systems, prolonged setup
times, and the need for specialized surgical training. The
authors concluded that while robotic sympathectomy holds
promise, further research is required to thoroughly evaluate
its long-term efficacy and broader applicability in the clinical
setting.

Huang et al.’ conducted a comparative study on the eflicacy
and safety of thoracoscopic T3 and T4 sympathectomy for
treating primary hyperhidrosis focused on hand sweating. The
study included 192 patients divided into T3 and T4 groups,
each undergoing thoracoscopic bilateral sympathectomy.
Results indicated that both T3 and T4 sympathectomy were
effective in improving sweating symptoms. However, the
incidence of CS was lower in the T4 group, particularly at the
12-month follow-up, compared to the T3 group. Additionally,
patients in the T4 group reported higher satisfaction rates and
lower incidences of palm dryness, although they experienced
more palm moisture. This study suggests that lowering the
sympathetic chain resection plane (T4) can enhance patient
satisfaction and reduce long-term CS, making it a preferable
approach for treating severe hand sweating.

Loizzi et al.* conducted a systematic review to evaluate
the surgical management options for CS, a common
and distressing side effect of ETS for treating primary
hyperhidrosis. The review focuses on three main surgical
techniques: unclipping, extended sympathectomy, and
sympathetic nerve reconstruction. The study highlights
that the incidence of CS can reach up to 98%, significantly
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affecting patients’ quality of life. The effectiveness of
unclipping was variable, with satisfaction rates ranging from
25% to 89%. Extended sympathectomy, including lower
levels of the sympathetic chain, showed promising results
with satisfaction rates from 45% to 100%. Sympathetic nerve
reconstruction, though complex and resource-intensive, also
demonstrated potential, with a 72.5% satisfaction rate among
patients. The review concludes that while these surgical
techniques offer some relief, the outcomes are inconsistent,
and there is no universally effective solution for CS. Patients
should be well-informed about the potential risks and benefits
of these treatments.

Hamilton et al’ conducted a prospective, controlled,
randomized multicenter study designed to evaluate
and compare the severity of CS following two surgical
approaches: one-stage bilateral thoracic sympathectomy
(BTS) and unilateral thoracic sympathectomy (UTS) on the
dominant side for the treatment of palmar hyperhidrosis.
The study enrolled 200 participants who were randomly
assigned to either the BTS or UTS group. At the six-month
mark, participants in the UTS group were given the option to
undergo a contralateral surgery, thus forming a third group
that underwent two-stage bilateral sympathectomy. The
severity of sweating was assessed using the Hyperhidrosis
Disease Severity Scale (HDSS), while the quality of life was
measured using the HidroQOL and Horn questionnaires.
Preliminary data from 96 participants indicated that both
groups exhibited comparable HDSS and quality of life scores,
with no statistically significant difference in the severity of CS
between the groups. These findings suggest that neither UTS
nor staged BTS offers a substantial advantage over one-stage
BTS in reducing CS severity. The study highlights the need to
explore alternative surgical strategies or adjunctive therapies
to improve the management of CS in patients undergoing
sympathectomy for palmar hyperhidrosis.

Keywords:  Thoracic
compensatory sweating

sympathectomy,  hyperhidrosis,

CONCLUSION

Thoracic sympathectomy is an effective treatment for
hyperhidrosis, significantly improving patients’ quality of
life. However, managing CS remains a challenge. Recent
studies have shown promising results with techniques like
laser speckle flowgraphy and targeted ganglionectomy, as
well as comparisons of robotic sympathectomy and different
thoracic sympathectomy levels. These advancements suggest
new strategies for reducing CS and enhancing patient
satisfaction, though further research is needed to confirm
their long-term efficacy.
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