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Surgical Management and Postoperative
Outcome in patients with Brain
Metastases: Our Surgical Experience

Beyin Metastazi Olan Hastalarda Cerrahi
ledavi ve Postoperatif Sonug: Cerrahi
Deneyimimiz

Adem Dogan'®, Mehmet Ozan Durmaz?°, inan Gezgin®, Ali Kapan?

'Republic of Turkey Ministry of Health, Sehitkamil State Hospital, Gaziantep, Turkey.

*University of Health Sciences, Gulhane Training and Research Hospital, Department of Neurosurgery, Ankara,
Turkey.

SRepublic of Turkey Ministry of Health, Dr. Ersin Arslan Training and Research Hospital, Clinic of
Neurosurgery, Gaziantep, Turkey.

Atif/Cite as: Dogan A, Durmaz MO, Gezgin I, Kapan A. Surgical management and postoperative outcome in
patients with brain metastases: our surgical experience. J Nervous Sys Surgery 2022;8(2):51-59.

Gelis tarihi/Received: 19.06.2022 Kabul tarihi/Accepted: 09.08.2022 Yayin tarihi/Publication date: 15.09.2022
ABSTRACT

Aims: Metastatic brain tumors are the most commonly seen intracranial lesion in adults and an important cause
of morbidity and mortality in patients with cancer. This study aimed to evaluate the postoperative mortality,
morbidity, and survival rates of patients who underwent surgery in our clinic for metastatic brain tumors
Method: Clinical data of 131 patients, including age, sex, symptoms, localization, primer site, surgical methods,
resection, complications and recurrence were collected.

Results: Fifty patients (38.1%) were female, and 81 (61.8%) patients were male. The average age of the patients
was 54,9. The most common reason for hospital admission was headache (68.7%). Lesions were detected in
the cerebral hemisphere in 108 (82.4%) patients and the posterior fossa in 23 (17.5%) patients, and 16 (12.2%)
patients had multiple lesions. All patients (n=131) underwent surgery with neuronavigation. Total resection
was performed in 25 (19%) patients, gross total resection in 83 (63.3%), subtotal resection in 18 (13.7%), and
biopsy in 5 (3.8%). The most commonly seen tumor originated from the lungs (n=63, 48%), according to the
histopathological examination. The mean overall survival was 5.3 (range, 1-36) months during the follow-up
period. Twelve (9.1%) patients had recurrence and underwent surgery again.

Conclusion: Multidisciplinary treatment methods are used in the treatment of metastatic brain tumors. Effective
surgical intervention to eliminate peritumoral edema and increased intracranial pressure improves postoperative
survival rates. In addition, post-surgical whole-brain radiotherapy reduces recurrence and improves survival.

Keywords: Brain, metastasis, surgery, prognosis
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Amag: Metastatik beyin tiimorleri eriskinlerde en sik goriilen intrakraniyal lezyondur ve kanserli hastalarda 6nemli bir morbidite ve mortalite
nedenidir. Bu ¢aligmada, klinigimizde metastatik beyin tiimorii nedeniyle ameliyat edilen hastalarin postoperatif mortalite, morbidite ve
sagkalim oranlarinin degerlendirilmesi amaglandi.

Yontem: 131 hastanin yas, cinsiyet, semptomlar, lokalizasyon, primer bolge, cerrahi yontemler, rezeksiyon, komplikasyonlar ve niiks gibi
klinik verileri toplandi.

Bulgular: Hastalarin 50°si (%38.1) kadimn, 81°1 (%61.8) ise erkekti. Hastalarin yas ortalamasi 54,9 idi. En sik hastaneye basvuru nedeni bas
agristydi (%68.7). 108 (%82.4) hastada serebral hemisferde, 23 (%17.5) hastada posterior fossada ve 16 (%12.2) hastada multisentrik bolgede
lezyon saptand1. Tiim hastalara (n=131) néronavigasyon ile cerrahi uygulandi. Hastalarin 25’ine (%19) total rezeksiyon, 83’tine (%63,3) gros
total rezeksiyon, 18’ine (%13,7) subtotal rezeksiyon ve 5’ine (%3,8) biyopsi yapildi. Histopatolojik incelemeye gore en sik goriilen timor
akciger kaynakli (n=63, %48) idi. Ortalama genel sagkalim, takip siiresi boyunca 5.3 (aralik, 1-36) ayd1. On iki (%9.1) hastada niiks goriildi
ve tekrar ameliyat edildi.

Sonug: Metastatik beyin tiimoérlerinin tedavisinde multidisipliner tedavi yontemleri kullanilmaktadir. Peritiimoral 6dem ve artan kafa
i¢i basmcini ortadan kaldirmak icin etkili cerrahi miidahale, postoperatif sagkalim oranlarini arttirir. Ek olarak, cerrahi sonrasi tiim beyin

radyoterapisi, niiksii azaltir ve sagkalimi artirir.

Anahtar Kelimeler: Beyin, metastaz, cerrahi, prognoz
INTRODUCTION

Brain metastases are the most common intracranial
tumors in adults 122, Brain metastasis is
the most important cause of morbidity and

mortality in patients with cancer ®.

The incidence of brain metastases ranges from
8.3 to 14.3 per 100,000 . These tumors are
estimated to occur 10 times more frequently than
primary malignant brain tumors ®**. However,
these incidence rates vary according to
the primary tumor, tumor stage, and even the
subtype of cancer, among other factors. The most
commonly detected brain metastasis originates
from the lung upon diagnosis 9. The incidence
of brain metastasis is 15%-40% in adults and
6%-10% in children among all patients with
cancer ¥. Brain involvement is a poor prognostic
criterion because of its late occurrence in the
course of metastatic cancer . In recent years,
the number of confirmed brain metastases has
increased because of the increased survival of
patients with cancer and the widespread use of
imaging modalities ©¢?Y. Brain metastases are
mostly seen in the fifth and seventh decades of

life and are more common in men .
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The most common source of brain metastasis
is the lung (40%—50%), followed by the breast
(15%-25%), malignant melanoma (5%—-20%),
kidney (5%-10%), and (4%—6%)
(111420282934 Sarcomas metastasizing to the

colon

central nervous system are very rare 7. The
primary cancer site could not be identified in

5%-10% of the patients with brain metastases
(29,35)

Approximately 80% of the metastases occur in
the cerebral hemisphere, with less involvement
of the cerebellum and brainstem (10%—15% and
2%—-3%, respectively) . Unlike the cerebrum,
primary parenchymal metastases to the spinal
cord are rare ©%.

Symptoms caused by brain metastases may be
the only sign of a certain cancer type such as lung
cancer, breast cancer, or melanoma ®. Most brain
metastases are diagnosed when they become
symptomatic. Patients with brain metastases
often present with neurological symptoms such
as headache, cognitive impairment, seizure, and
focal deficit, all of which accelerate the decline in
the quality of life and survival ®*. Brain metastasis
usually presents with symptoms localized to
that particular area of the brain 3%, Seizures
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may be seen in 10%-20% of patients with
brain metastasis ??. Seizures are more common
in supratentorial and cortical lesions than in
infratentorial masses 2.

Frequently used diagnostic tests aim to detect an
underlying lesion. Computed tomography (CT)
and magneticresonance imaging (MRI) remain the
most widely used imaging techniques. Positron
emission tomography (PET) and single-photon
emission computed tomography are used to
evaluate the primary tumor site and toidentify other
possible metastases >, Two MRI sequences,
namely, diffusion-weighted MRI and diffusion-
tensor imaging, can reveal the microstructure
of the brain and its deterioration caused by
tumor growth and edema . Histopathological
examination is an important diagnostic tool that
detects the morphology of metastatic malignancy
and possible tumor origin ©.

Patients with brain metastases generally have a
poor prognosis and survival of approximately 4
weeks without treatment ¢, Depending on the
primary tumor, the mean survival ranges from 2
to 27 months ©7.

Radiation therapy, surgery, and chemotherapy
are used in the treatment. Radiation therapy
includes whole-brain radiotherapy (WBRT),
stereotactic radiosurgery, or a combination of
these modalities. WBRT has been accepted as the
standard treatment of brain metastases .

This study aimed to retrospectively evaluate the
clinicopathological features and postoperative
survival rates of patients who underwent surgery
for brain metastases in our clinic.

MATERIALS and METHODS

Patient population

This study was approved by the ethics committee
(2020/304). In this study, we retrospectively
analyzed 131 patients who were admitted with
an intracranial mass and histopathologically
confirmed metastasis between September
2016 and November 2020. Of these patients,
50 (38.1%) were female and 81 (61.8%) were
male. The mean age was 54.9 (range, 2—82) years.

Clinical and radiological evaluation

The most common reason for admission was
headache (68.7%, n=90). In addition, 30 (22.99%)
patients were admitted with dizziness, 19 (14.5%)
with seizures, and 3 (2.3%) with vision loss. CT
and MRI were performed in all patients.

Radiological examination revealed that 108
(82.4%) patients had a supratentorial tumor, while
23 (17.5%) patients had a tumor at the posterior
fossa. In addition, 16 (12.2%) patients had more
than one lesion in the intracranial region. To
reduce intracranial edema and high intracranial
pressure caused by the lesion, dexamethasone (16
mg/day) was started in all patients preoperatively.

Tumor resection was classified as total, gross total,
subtotal, and biopsy according to intraoperative
surgical observation, and MRI was performed
in the early postoperative period. Total resection
included complete excision of the tumor and
capsule, gross total resection meant excision of
nearly all tumor tissues and capsule remnants are
left, and subtotal resection was defined as cases
where the tumor capsule and <10% of the tumor
remained.
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Surgical strategy

Neuronavigation (featured MRI) was used
in all cases in addition to routine surgical
preparations. After induction of anesthesia, the
patient’s head was positioned in accordance with
the localization of the lesion by wearing a head
clamp.

After the neuronavigation installation, the
skin and subcutaneous tissue were passed
through an incision made in accordance with
the lesion localization in all cases. Craniotomy
and craniectomy were performed in cases with
lesions located in the cerebral hemisphere and
posterior fossa, respectively. Especially in
cases with increased intracranial pressure and
tight dura mater, mannitol (1 g/kg) was infused
rapidly before dural opening . Tumor resection
was performed by endoscopic methods (n=20,
15.2%) by placing a thoracoport in deeply
located lesions. In other cases, tumor resection
was performed by microscopic methods (n=111,
84.7%). After tumor resection, bleeding control
was performed in all cases, and the dura was
sutured. A bone flap was placed. The skin was
properly closed.

RESULTS

Neuronavigation was used in all cases in
preparations.
Especially, in cases with increased intracranial

addition to routine surgical
pressure and tight dura mater, mannitol (1 g/
kg) was rapidly infused before dural opening
29, Antiedema treatment (dexamethasone) was
continued in all cases in the early postoperative
period. In the postoperative period, pulmonary
embolism developed in 2 (1.5%) patients, wound
infection in 7 (5.3%), and cerebrospinal fluid
fistula in 6 (4.5%). In the postoperative period, 3
(2.3%) patients were lost to follow-up because of
various complications during the hospitalization
period.
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Total resection was performed in 25 (19%)
patients, gross total resection in 83 (63.3%),
subtotal resection in 18 (13.7%), and biopsy
in 5 (3.8%) (Figs. 1-3). The patients were
of the
existing preoperative complaints and the wound
had healed. The result of histopathological
examination revealed that the most common
tumor origin was the lung (n=63, 48%) (Table
1). PET was performed after histopathological

discharged after the improvement

diagnosis to detect other possible spread of the
primary tumor. Subsequently, chemotherapy and
radiotherapy treatments were planned.

Table 1. Clinicopathological and postoperative characteristics

Caracteristics Number %
Sex
Male 81 61.8
Female 50 38.1
Symptoms
Headache 90 68.7
Dizziness 30 22.9
Seizure 19 14.5
Visual lost 3 2.3
Localization
Cerebral 108 82.4
Posterior fossa 23 17.5
Primer site
Lung 63 48
Breast 23 17.5
Lenfoma 12 9.1
Gastrointestinal system 9 6.8
Renal 4 3.05
Melanoma 4 3.05
Others 16 12.2
Surgical methods
Microscopic 111 84.7
Endoscopic 20 15.2
Resection
Total 25 19
Gros total 83 63.3
Subtotal 18 13.7
Biopsy 5 38
Postoperative Complication
Pulmonary embolism 2 1.5
Wound infection 7 53
CSF fistula 6 4.5
Exitus 3 2.3
Relaps 12 9.1
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Eight (6.1%) patients died within the first 3
months because of intracranial and primary
tumor complications, and 25 (19%) patients were
lost to follow-up. The mean overall survival was
5.3 (range, 1-36) months during the follow-up
period, and 12 (9.1%) patients had a recurrence
and undergo surgery again.

REPRESENTATIVE CASES

Case #1:

A 70-year-old male patient was admitted to
our clinic with balance disorder. Neurological
examination is normal. He has a history of surgery
for gastric adenocarcinoma. On MRI, a 3.5x4 cm
mass lesion was detected in the right cerebellar
hemisphere. Gross total resection was obtained
in the patient who was operated microscopically
(Figure 1). Pathological examination was
compatible with gastric adenocarcinoma. The
patient was discharged on the 5th postoperative
day and was referred to radiotherapy. The patient
died in the 11th postoperative month due to
complications arising from the gastrointestinal

system.

Case #2:

A 69-year-old male patient applied to our clinic
with complaints of headache and dizziness. In
her neurological examination, her right upper
and lower extremities were 2/5 paresis. He has
a history of right nephrectomy for renal cell
carcinoma. Cranial MRI revealed a 3x4 cm mass
in the left parietal region. The patient was operated
using endoscopic methods and thoracoport.
The tumor was grossly excised (Figure 2).
Pathological examination was consistent with
renal cell carcinoma metastasis. The patient was
discharged on the 5th postoperative day and
received whole brain radiotherapy. He died at the
postoperative 14th month due to non-intracranial
complications.

Figure 1. A-C: Preoperative T1-contrast Cranial MRI,
D-F: Postoperative sixth month T1-contrast Cranial
MRI, White Arrow: Tumor Tissue, Red Arrow: Tumor
cavity

Figure 2. A-C: Preoperative T1-contrast Cranial MRI,

D-F: Postoperative 12th month T1-contrast Cranial
MRI, White Arrow: Tumor Tissue, Red Arrow: Tumor
cavity

Case #3:

A 6l-year-old male patient applied to our
clinic with the complaint of dizziness. In her
neurological examination, tandem gate was
unsuccessful, but other examination findings
were normal. There was no significant pathology
in his history. Cranial MRI revealed a 3x2.5
cm mass in the left cerebellar hemisphere. The
patient was operated with microscopic methods.
The tumor was grossly excised (Figure 3).
Pathological examination was compatible with
high-grade B-cell lymphoma. The patient was
discharged on the 4th postoperative day and
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Figure 3. A-C: Preoperative T1-contrast Cranial MRI,
D-F: Postoperative 3rd month T1-contrast Cranial MRI,
White Arrow: Tumor Tissue, Red Arrow: Tumor cavity

received whole brain radiotherapy. He died 6
months postoperatively due to complications
related to multiple intracranial involvements.

DISCUSSION

Metastasis is the most common type of intracranial
neoplasm ©?. Its incidence is 10 times higher
than that of primary brain tumors and occurs in
approximately 25% of all patients with cancer
29, This number is expected to increase as more
patients develop cancers, imaging technology
becomes more common, and there was no
progress in finding methods to prevent cancers
from metastasizing to the brain V.

Brain metastases are most commonly detected
between ages 50 and 70 years “9. In this study,
the mean patient age was 54.9 years.

The lung is the most common site of origin
among all brain metastases. Generally, this is
followed by the breast, gastrointestinal tract,
lymphomas, renal tumors, and other tumors
(3139 Brain metastases are rare in sarcomas and
are more common in undifferentiated sarcomas
with previous metastases. The incidence of
sarcoma metastasizing to the brain is <1% %, In
our study, metastases originating from lung
cancer (n=63, 48%) were found most frequently.
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The breast (n=23, 17.5%), lymphoma
(n=12, 9.1%), gastrointestinal tract (n=9, 6.8%),
kidney (n=4, 3.05%), malignant melanoma
(n=3.05%), and other tumors (n=16, 12.2%). The
majority of brain metastases (77.7%—-85%) are
located in the cerebral hemispheres, followed by
the cerebellum (15%-20%) and brainstem (2%-—
5%) (32,38). In this study, similar to the literature,
82.4% (n=108) of the cases were localized in the
cerebral hemisphere and 17.5% (n=23) were
localized in the posterior fossa.

The most common complaint was headache
(49%). Mental changes (32%), focal weakness
(30%), and (18%) were
symptoms 3%, The most common reason for
admission was headache (n=90, 68.7%). Other
complaints were dizziness (n=30, 22.9%), seizure
(n=19, 14.5%), and vision loss (n=3, 2.3%).

seizures other

Surgery, Whole Brain RT (WBRT), stereotactic
radiosurgery, and chemotherapy are treatment
options for brain metastasis 1239, Many factors
such as age, performance status, number of
lesions, and treatment type affect the treatment
modality. Aggressive treatment helps improve
overall survival. Modi et al. reported that
resection of metastatic lesions prolongs overall
survival @7,

Surgery is an effective treatment modality
in increasing survival. Surgical treatment is
recommended, especially in brain metastases
with large-scale, perilesional edema, neurologic
deficits, and
diagnosis %,

unknown  histopathological
Surgical treatment not only
makes adjuvant therapy more effective but also
provides benefits such as the alleviation of the
mass effect, symptomatic improvement, and
histopathological evaluation ©". However, it
is more effective in single lesions 7. Solitary
metastatic lesions have sharp margins and are

amenable to surgical resection @3,
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Surgery for deep-seated lesions is challenging
and postoperative morbidity risk is higher. Such
lesions are usually treated to provide palliation
(12D Minimally invasive approaches are used to
reduce postoperative mortality and morbidity,
especially in the surgical intervention of deeply
located lesions, but studies on this subject are
limited 3. Hong et al. demonstrated the use
of minimally invasive methods in 20 patients
with deeply located metastatic lesions ®¥. Many
studies use tubular retractors for minimally
invasive approach ©¢2129 In this study, we also
performed tumor resection with endoscopic
methods by placing a thoracoport in 20 (15.2%)
patients, especially in deeply located cases.

Bakhsheshian et al. reported gross total resection
in 80% of 25 patients with deeply located
metastatic brain tumors ©. In the present study,
total resection was performed in 25 cases (19%),
gross total resection in 83 (63.3%) cases, subtotal
resection in 18 (13.7%) cases, and biopsy in 5
(3.8%) cases.

WBRT is a frequently preferred treatment for
brain metastases. The role of chemotherapy in
the treatment of brain metastases is controversial
Most
authors argue that most chemotherapeutic drugs

because of the blood—brain barrier.

are unable to cross the blood—brain barrier; thus,
the efficacy of chemotherapy in brain metastatic
disease is low or nonexistent ®. In cases with
more than one metastasis, WBRT provided less
recurrence in the postoperative period and longer
survival than the group that did not receive
radiotherapy U®. In the present study, all (n=98,
74.8%) patients who were followed up in the
postoperative period received WBRT.

Five (10%) new cases of neurologic deficits,
one case of stroke (2%), and one case (2%) of
exitus were reported after resection in a study

that included deeply located metastatic brain
tumors ?'*, In another study, new-onset motor
weakness and deep-vein thrombosis were reported
in one (4%) patient ©. In this study, pulmonary
embolism occurred in 2 (1.5%) patients, wound
infection in 7 (5.3%), CSF fistula in 6 (4.5%),
and exitus in 3 (2.3%).

Patients with a single metastatic lesion had
significantly higher survival rates than patients
with multiple metastases 9. In this study,
multiple brain metastases were detected in
the intracranial region in 16 (12.2%) patients,
and 87.5% (n=7) of the patients who died in the
first 3 months after surgery were those with more
than one metastasis.

Ekici et al. reported a mean survival of 6.7 months
(19, In the present study, the mean survival during
the follow-up period was 5.3 months.

CONCLUSION

Brain metastases are an important cause of
morbidity and mortality. The incidence, survival
rates, and treatment modalities of brain metastases
vary greatly according to the histopathological
diagnosis of the primary Surgical
intervention reduces intracranial pressure and
Therefore,
postoperative survival rates increase. In addition
to surgical treatment, adjuvant WBRT reduces
recurrence and increases survival in these
cases. However, more clinical studies are needed
to evaluate the efficacy of single or combined

tumor.

eliminates tumor-related edema.

treatments in metastatic brain tumors.
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ABSTRACT

Background: The aim of this study was to evaluate the correlation between serum superoxide dismutase (SOD)
enzyme levels and lumbar degenerative spinal diseases (LDSD).

Materials and Methods: Ninety-four patients with LDSD and 64 patients without LDSD were investigated.
Human SOD ELISA kits were used to measure the amount of enzymes in the samples. Serum SOD enzyme levels
were determined by Student-t and Mann Whitney-U tests to determine differences between groups.

Results: The patient group was classified according to the characteristics of the disease, clinical symptoms,
Visual Analog Scale (VAS) values, and Oswestry Disability Index (ODI) scores. Along with these parameters,
serum SOD levels were evaluated statistically. There was no statistically significant difference in serum SOD
levels in both groups. However, serum SOD levels were relatively lower in the patient group (p>0.05).
Conclusions: Our study could supply objective value for future researchers investigating specific lumbar diseases,
should they attempt to find a serum biomarker for the disease. More studies with an increasing number of patients
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are needed to support the results of our study. Doing so may offer more specific insights on the mechanisms of LDSD and its features, which
could contribute to the literature.

Keywords: Lumbar degenerative spinal disease, superoxide dismutase enzyme, serum biomarker
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Amag: Bu calismanin amaci, serum siiperoksit dismutaz (SOD) enzim diizeyleri ile lomber dejeneratif omurga hastaliklar1 (LDOH) arasindaki
iligkiyi degerlendirmektir.

Gereg ve Yontem: LDOH’li 94 hasta ve LDOH’siz 64 hasta incelendi. Orneklerdeki enzim miktarmni 6lgmek igin insan SOD ELISA kitleri
kullanildi. Gruplar arasindaki farkliliklar: belirlemek i¢in serum SOD enzim diizeyleri Student-t ve Mann Whitney-U testleri ile belirlendi.
Bulgular: Hasta grubu, hastaligin 6zelliklerine, klinik semptomlara, Visual Analog Scale (VAS) degerlerine ve Oswestry Disability Index
(ODI) skorlarma gore smiflandirildi. Bu parametrelerle birlikte serum SOD diizeyleri istatistiksel olarak degerlendirildi. Her iki grupta serum
SOD diizeylerinde istatistiksel olarak anlamli fark yoktu, ancak serum SOD diizeyleri hasta grubunda goreceli olarak daha diisiiktii (p>0,05).
Sonuglar: Gelecekte arastirmacilar spesifik lomber hastaliklar1 incelemek i¢in bir serum biyobelirteci bulmaya galisirlarsa, calismamiz nesnel
degerler saglayabilir. Sonuglarin desteklenmesi i¢in artan hasta sayisi ile daha fazla ¢aligmaya ihtiyag vardir. Bu bilgiler 15181inda hastaliklarin
veya Ozelliklerin daha spesifiklestirilmesi ile denenebilecek arastirmalar i¢in ¢alismamizin sonuglarinin literatiire katkida bulunacagi

diistincesindeyiz.

Anahtar Kelimeler: Lomber dejeneratif omurga hastaliklari, siiperoksit dismutaz enzimi, serum biyobelirteci

INTRODUCTION

Lumbar degenerative spinal diseases (LDSD) are
the most common cause of loss in the workforce
today. Recently, the average lifetime for someone
with LDSD has increased with the advancement
of technology and medical information and the
frequency of occurrence of degenerative spinal
diseases has increased in parallel with this. The
spinal degeneration process is multifactorial and
irreversible, leading to mechanical dysfunction
M, Thus, progressive
degeneration results in decreased disc height,

intervertebral  disc

affecting the biomechanics of the spine, which
results in degenerative diseases such as disc

herniation, spinal stenosis, and spondylolisthesis
®

Cells are protected against oxidative damage
by antioxidant defense systems under normal
physiological conditions. These systems include
enzymatic antioxidants such as superoxide
dismutase (SOD), catalase (CAT), glutathione
(GPx), and
antioxidants such as vitamin C and vitamin E.

peroxidase non-enzymatic

SOD is a metalloenzyme that catalyzes the
reaction of the superoxide radical to hydrogen

peroxide and molecular oxygen. The catalyzed
reaction of this enzyme is known as the first
defense against oxidative stress. Because it is
a powerful initiator of superoxide chain radical
reactions, oxygen radical levels in cellular
compartments are kept under control.

The aim of our study was to evaluate the
correlation between the serum SOD enzyme level
and LDSD. Since the degeneration processes
correlate with the increase of free radicals in
terms of a causal relationship, our hypothesis was
that an individual’s SOD level could be used as a
biomarker in the diagnosis and clinical follow-up
of LDSD.

METHODOLOGY

A control group of 94 patients with LDSD and
64 patients without LDSD were enrolled in our
study. Patient numbers were determined by the
power analysis method. The number of patients in
our study was determined by the power analysis
method as follows:

In studies evaluating the effects of SOD and
reactive oxygen radicals in patients with

LDSD, the quantitative determination of free
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oxygen radicals in the serum of all patients was
performed. According to the hypothesis, the SOD
levels of patients with LDSD were expected to be
lower than those of patients without LDSD.

In the literature, when the calculated effect size
(d) for the difference between the level of free
oxygen radicals between the patient and control
groups is 0.5, the working power of at least 80%
according to the design of 5% type-1 error and
bidirectional statistical hypothesis testing. In
order to achieve this, it was calculated that a total
of 128 participants, 64 people in each of the study
arms, should be included in the study. See Fig. 1.

Included in this study were adult patients with
lumbar disc herniation, spinal stenosis, lumbar
spondylolisthesis, and related spinal deformities
as well as those who had previously undergone
similar degenerative sequelae. Excluded were
those who had suffered some form of trauma or
who had been diagnosed with a malignancy. The
control group consisted of volunteers who had
images of lumbar vertebrae in the archive; no
complaints of problems with the lumbar spine;
no findings of neurological importance; and no
lumbar pathology.

Blood samples were taken from patients and
control groups; neurological examinations were
performed; and radiologic findings and anamnesis
were taken into consideration. Serum samples
were centrifuged at 5,000 rpm for 15 minutes.
SOD levels were determined using ELISA test
kits. This was carried out at the central laboratory
of molecular medicine.

The amount of SOD enzyme in the samples was
measured with human SOD-ELISA kits. The kit,
which works on the sandwich ELISA principle,
contains two different antibodies, one for fixing
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the target molecule to the lots on the microplate,
and the second for the assay for enzymatic
labeling. Serum samples and standards were
pipetted into wells on a microplate coated with
a specific antibody for surface SOD and ligated
with any available SOD immobilized antibody.
After removal of unbound material, the HRP-
Conjugate Human SOD detection antibody was
added to the lots. A chromogen solution was
added to the batch after washing to remove
unbound HRP reagent. It was observed that the
color changed in parallel with the amount of SOD.
Color intensity was measured at a wavelength of
450 nm.

Obstacles and limitations during experiments

Reagents from other lots or sources were not
mixed. A check was conducted to ensure that the
selected calibrator diluent for the standard curve
was consistent with the tested samples. Since the
samples were expected to produce higher values
than the highest standard, the samples were
replicated with the diluent under the appropriate
calibrator. This analysis was designed to remove
the interference of other factors found in
biological samples. ELISA did not rule out the
possibility of interference until all the factors
were tested.

Storage conditions

Kit reagents were stored at (+2) - (+8) °C.
Immediately after use, the remaining reagents
were kept in cold storage at +4 °C.

Test procedure

All reagents were prepared before testing.
All standards and samples were added to the
microplate in duplicate. Sample wells were
tested by setting standard lots. A standard 50 uL.
kit diluted in standard wells was added. A sample
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t tests - Means: Difference between two independent means (two groups)
Tail(s) = Two, Allocation ratio N2/N1 = 1, a err prob = 0,05, Effect size d = 0,5

Total sample size

Effect size d

—o— =05

0 = T T T T T T
08 0,65 07 075

Power (1-B err prob)

0,85 0.9 0,95

Figure 1. Sample size calculation

diluent of 40 puL was added to test the sample.
Then 10 pL samples were added. These were
incubated at 37 ° C for 45 minutes after being
covered with a plate lid. The procedure was
repeated four times for a total of five washes,
with each well aspirated and washed. Each
hopper was filled with the washing buffer (250
pL) using a bladder, manifold dispenser, and
automatic washer. For good performance, care
was taken to completely remove the liquid at
each step. The remaining buffer after washing
was cleaned by aspiration and filtration. After the
plate was inverted, it was cleaned with a clean
paper towel. Except empty lots (blind), each lota
HRP-conjugate detection antibody (50 pL) was
added and incubated for 30 minutes at 37°C. The
aspiration/washing process was repeated five
times. To each lota, chromogenic solution (50
pL) and chromogenic solution B (50 pL) were
added and incubated for 15 minutes at 37°C
with gentle mixing. Care was taken to protect
the system from light. Fifty puL of stop solution
were added to each lota. The color in the wells
was expected to turn yellow. The solutions in the

wells were allowed to mix well when they were
green or when the color change was not correct.
The optical density at 450 nm was read within 15
minutes using a microtiter plate reader.

Data analysis and calculation of results

For each standard, control and sample, double
readings were averaged and the average zero
standard optical density was subtracted. A
standard curve was generated as a logarithmic
curve fit with four parameters, reducing the data.
Separately, a curve was drawn from the points
on the graph based on the average absorbance
for each standard in the x and y axes; a double
control was applied. In the diluted samples, the
concentration read from the standard curve was
multiplied by the dilution factor. A standard curve
with a detection range of 12.5 to 200 pg/ml was
generated for each sample group tested.

Measures taken for standardization during
the experiment

Care was taken to not put the reagents from
one kit lot into another. Standard, conjugate,
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and microtiter plates were matched for optimal
performance. Kit reagents and materials were
allowed to reach room temperature (20-25°C)
before use. No water bottles were used to dissolve
samples orreagents. Only diluted or distilled water
was used to dilute the reagents. Unused strips
were stored at (+2) - (+8) °C in the provided dryer
and sachets. New disposable pipette tips were
used for each transfer to prevent contamination.
Acid and sodium hypochlorite solutions were not
mixed. All samples were processed to inactivate
viruses. Sodium hypochlorite was added to the
liquid waste to a final concentration of 1.0%.
The wastes were left for at least 30 minutes to
neutralize the viruses before being thrown away.

Statistical analysis

Statistical analyzes of this study were performed
using the SPSS 24.0 package program. The
statistical significance limit was taken as p<0.05.
Student-t and Mann Whitney-U tests were used to
determine the differences of serum SOD enzyme
levels between groups.

RESULTS

The mean age of 94 patients in our study was
calculated as 50.11 + 12.20. In the group of
patients with LDSD, the number of males was
39 and the number of females was 55. The mean
body mass index (BMI) of this group was 30.79
+27.18. The mean age of 64 people in the control
group was 41.23 + 10.36. The number of males
in this group was 39 while the number of females
was 25. The mean value of BMI in the control
group was calculated as 26.68 = 4.48 (Table 1).

SOD levels were measured and compared by sera
from patients and control groups using the ELISA
method. No statistically significant difference
was found between both groups (Figure 2).
After comparing SOD levels of both groups,
the group with LDSD was separated according
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to some features. These features were compared
statistically by looking at the SOD levels. The
features examined were bulging-protrusion-
extrusion number, black disc count, facet joint
hypertrophy, listezis, flavum hypertrophy,
muscular atrophy, Modic degeneration, and
lordosis characteristics in the lumbar disc. These
properties are described in detail in Table 2. Based
on these characteristics, there was no significant
difference in statistical calculations made within

patient groups.

Patients’ clinical symptoms were classified as
back pain (axial pain), leg pain (radicular pain),
waist pain, and leg pain. With reference to these
symptoms, patient groups were statistically
evaluated according to their SOD levels. Results
obtained according to clinical features were not
statistically significant (Table 3). Patients were
compared statistically with SOD level values
between Visual Analog Scale (VAS) values
and Oswestry Disability Index (ODI) scores

Table 1. Demographic datas, BMI and smoking habits of
each patient and control groups

Parameter Patient (n=94) Control (n=64) p value
Age 50,11 + 12,20 41,23+10,36  0,000*
Gender

Female/Male 55739 25/39 0,016*
BMI 30,79 £ 27,18 26,68 + 4,48 0,241
Smoking

Yes/No 23 /71 20/44 0,367
Smoking

(package year) 4,79 £12,52 5,96 + 10,06 0,534

Serum SOD levels

WPatients ™ Controls

Figure 2. Comparison of serum SOD levels of patients
and control groups
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Table 2. Patient group, according to the characteristics of the disease

Parameters Patient Group (n=94)

Modic Degeneration Absent Type 1 Type 2

(n) 77 5 12
Lordosis Normal Straight Scoliosis

(n) 65 28 1

Facet Joint Hypertrophy Absent Exist

(n) 18 76

Lysthesis Absent Exist

(n) 24 70

Flavum Hypertrophy Absent Exist

(n) 30 64

Muscle Atrophy Absent Exist

(n) 75 19

Number of Bulging 0 1 2 3 4
(n) 31 39 18 4 2
Number of Protrusion 0 1 2 3

(n) 37 42 10 5
Number of Extrusion 0 1 2

(n) 58 35 1
Number of Black Disc 0 1 2 4 5
(n) 20 43 21 6 3 1
Table 3. SOD levels in patient group according to clinical features

Parameter Back Pain (n=17) Leg Pain (n=11) Back and Leg Pain (n=66) p Value
SOD level values 54,47 £ 54,92 55,65 +27,73 88,96 + 137,11 p>0,05

Table 4. ODI values of patients group
ODI 1 2 3 4 5
Number of patients 0 16 32 27 19

ODI Scala: 0% to 20% - minimal disability 20% to 40% - moderate
disability 40% to 60% - severe disability 60% to 80% - crippled 80% to
100% - bed bound (or exaggerating symptoms).

themselves. There was no statistically significant
difference for either VAS or ODI values (Table
4). In group of patients with LDSD, the average
VAS value was 6,5.

DISCUSSION

Symptoms of lumbar disc herniation occur most
frequently in people ages 30-50 years and the
prevalence is about 1-3% @, Tt is estimated that
every year, 2,75 out of every 1000 people with
back pain will have a severe attack requiring
hospitalization ©@. However, the number of
lumbar spine surgeries has also increased over
the past two decades. This increase has increased

hospital costs and surgical complications ©.
When conservative treatment is unsuccessful,
the indication for surgery is on the agenda
©,  Traditionally, the surgical procedure is
discectomy .

Hou et al. reported that serum and intervertebral
disc SOD activity decreased gradually with age.
In the geriatric group, the intervertebral disc SOD
activity was significantly lower than the young
and adult group, and the serum SOD activity in
the young group was significantly higher than in
the adult and geriatric group ®. This support that,
if the SOD activity is high the disc is healthy.

Ho et al. investigated the effects of age, gender
and smoking habits on enzymatic activities. They
explained that erythrocytes have antioxidant
enzyme activities such as CAT, SOD, GPx.
A significant decrease in erythrocyte GPx
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activity was detected in smokers compared to
non-smokers, while significant increases were
observed in erythrocyte CAT and SOD activities.
There was no age-related difference in erythrocyte
GPx activity between the groups. Erythrocyte
CAT and GPx activities were significantly lower
at the age of 60 in the smoker group. It was found
that women had higher erythrocyte GPx activity
than men ©. In our study, smokers had lower
serum SOD levels than non-smokers, but this
was not statistically significant.

Silig et al. reported the genotyping of the
polymorphism of the SODI1 gene of 494
healthy Turkish individuals. The distribution
of SODI
population was investigated using a PCR-RFLP

A251G polymorphism in this

method. Genotype and allele frequencies were
counted. The expected and observed genotype
distributions were assessed using the Hardy-
Weinberg equilibrium X2 test. In this study, 494
(278 females, 56.3% and 216 males, 43.7%)
A251G polymorphisms in the SOD1 gene were
investigated. The average age of the study group
was 38.4. The observed genotype frequencies of
SOD1 were AA: 86.2%; AG: 13.4%; and GG:
0.4%, respectively (A: Adenine, G: Guanine).
This is important because it was the first study
on SOD1 A251G polymorphism in the Turkish
population (9. We believe that research on
antioxidant systems in different areas, such as our
work, will provide values specific to the Turkish
community as well as the medical literature as a
whole.

Andersen et al. defined the methodological
conditions suitable for the analysis of copper-
zinc-SOD  (CuZn-SOD), GPx, CAT and
glutathione reductase (GR) in highly reproducible
human erythrocytes. 220 people randomly

selected from 20-89 age group were included
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in the study. CuZn-SOD and GR activities were
associated with an age-related decrease, while
no significant changes in age were observed
for GPx and CAT. These results were consistent
with previous studies showing that CuZn-SOD
activity in erythrocytes decreases with age (P,
However, age-related changes in SOD activity
are controversial. In our study, no statistically
significant correlation was found between age
and serum SOD levels.

CONCLUSION

Enzyme levels were relatively low in patients
with LDSD (p=0.302) as expected. However,
there was no statistically significant difference
in serum SOD levels between the patient and
control groups. We believe that the results of our
study will shed light on future studies, so more
specific information about LDSD will contribute
to the literature.
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Amag: Normal Basingli Hidrosefali (NBH) kafai¢i basing artis1 olmaksizin ventrikiil genislemesi gosteren
ve “yiirilylis bozuklugu, demans ve inkontinans” kardinal bulgulart ile ortaya ¢ikan bir sendrom olarak tarif
edilmistir. Bu klasik triad beyin omurilik sivis1 (BOS) tahliye islemleri ile diizelme gosterir. Ne var ki taniminin
lizerinden yarim asir gegmesine ragmen hastaligin semptomlari, fizyopatolojisi, tant ve tedavi kriterleri, insidans
ve prevalansinda belirsizlik siirmektedir.

Bu ¢alismada ventrikiil genislemesinin radyolojik ve klinik ozellikleri ile Ventrikiiloperitonel “Shunt” (VPS)
ameliyatina iyi yanit veren ve vermeyen hastalarin sonuglariin degerlendirilmesi amaglandi.

Gere¢ ve Yontem: 27 olgudan olusan bu Normal Basingli Hidrosefali (NBH) serisinde ameliyat oncesinde
ve 6 ay sonrasinda ayrintili norolojik muayene yaninda Normal Basingli Hidrosefali Derecelendirme Skalasi
(NBHDS), noéropsikoloji testleri (NPT) ve bilgisayarli beyin tomografisi (BT), kranyal manyetik rezonans
goriintiileme (MRG) yapildi. Radyolojik olarak mevcut ventrikiil genislemesinin 6zellikleri ve eslik eden MRG
bulgular1 degerlendirildi. Biitiin olgular ayarlanabilir VPS (Medtronic Strata®) ile tedavi edildiler ve ameliyat
sonrasinda en az 6 ay takip edildiler.

Bulgular: NBHDS gore 27 hastanin 22 si VPS ameliyatina iyi yanit verdi, 5 i yanitsizdi. Ameliyat oncesi
ventrikiilleri uniform genisleyen hastalarin ventrikiillerin sadece temporooksipital bolimii genis olan hastalar
karsilastirildiginda VPS yaniti ile istatistiksel anlamli iliski saptanmadi (p=0.768, p=0.623).

Sonug: Bu calismada VPS cevapli ve cevapsiz hastalar ile ventrikiillerin biiyiime formu arasinda bir iliski
olmadig: gosterildi.

Anahtar Kelimeler: Ventrikiil biiylime paterni, normal basingli hidrosefali, ventrikiiloperitoneal shunt cevabi
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ABSTRACT

Objective: Normal Pressure Hydrocephalus (NPH) has been described as a syndrome that shows ventricular enlargement without increased
intracranial pressure and presents with cardinal signs of “gait disturbance, dementia and incontinence”. This classic triad improves with
cerebrospinal fluid (CSF) evacuation processes. However, although halfa century has passed since its definition, the symptoms, physiopathology,
diagnosis and treatment criteria, incidence and prevalence of the disease remain uncertain.

In this study, it was aimed to evaluate the radiological and clinical features of ventricular enlargement and the results of patients who responded
and did not respond to Ventriculoperitoneal Shunt (VPS) surgery.

Materials and Methods: Normal Pressure Hydrocephalus (NPH) series consisting of 27 cases, in addition to detailed neurological
examination before and 6 months after surgery, Normal Pressure Hydrocephalus Grading Scale (NPHGS), neuropsychology tests (NPT), and
cranial computerized tomography (CT), cranial magnetic resonance imaging (MRI) was done. Radiological features of existing ventricular
enlargement and accompanying MRI findings were evaluated. All cases were treated with adjustable VPS (Medtronic Strata®) and were
followed up for at least 6 months postoperatively.

Results: According to NNHDS, 22 of 27 patients responded to VPS surgery, 5 were non-responders. When the patients whose ventricles were
uniformly enlarged preoperatively, only the temporooccipital part of the ventricles was compared, no statistically significant correlation was
found with the VPS response (p=0.768, p=0.623).

Conclusion: In this study, it was shown that there was no relationship between VPS responsive and non-responsive patients and the growth

form of the ventricles.

Keywords: Normal pressure hydrocephalus, ventricule growth pattern, ventriculoperitoneal shunt response

GIRIS

NBH, ilerleyici ventrikiil biiylimesi, yliriyls
bozuklugu, idrar inkontinansi ve demansla
seyreden, kafa i¢i basincinin normal oldugu bir
ileri yas hastalig1 olarak tanimlanmistir V. NBH,
bilinen klasik taniminin yaninda {izerinden uzun
yillar gegmesine ragmen hala aydinlatilamamis
patogenezi oldugu, tizerinde fikir birligine
varilmamis radyolojik bulgular1 oldugu, bir takim
norodejeneratifhastaliklarin eslik ettigi diigiiniilen
bir hastaliktir @. Noérobilim ve Radyodiagnostik
alanda tiim gelismelere ragmen giintimiizde NBH
tanisinda altin standart hastanin ameliyattan fayda
gbérmesidir ¥, Birgok yazar idiyopatik NBH
tanisinin klinik caligmalar ve preop tetkiklerle
degil, VPS cerrahisinin basarili sonuglanmasiyla
benimsemektedir
oncesinde VPS

ameliyatindan fayda gorecek olanlar1 saptamak

konulabilecegi  goriisiinii

G4 Hastalardan ameliyat

icin radyolojik yontemlerin 6nemli oldugunu
diisiinen ve bunun i¢in radyolojik metot dneren
bir¢ok ¢alisma mevcuttur &%),

Bu ¢alismada VPS ameliyatina iyi yanit veren ve
vermeyen hastalarin ameliyattan 6nce radyolojik
incelenerek,

goriintiiler ventrikiiler biiylime

formunu karsilastirmasi planladik.
GEREC ve YONTEMLER

Ocak 2014 — Haziran 2016 tarihleri arasinda
hastenemizde NBH tanis1 ile opere edilmis
hastalar dahil edildi. Hastalarin tamamina
NBHDS, NPT, beyin BT ve MR yapild.
Sikayetleri, klinik 6zellikleri ve NPT sonuglart
NBH ile uyumlu hastalar ¢alismaya dahil edildi.

NBHDS, NBH’nin klasik triadinin (kognitif
bozukluk,
inkontinans) her birinin siddetini ayr1 ayr

ylirime bozuklugu ve iriner

degerlendirmek i¢in  klinisyen tarafindan
derecelendirilmis bir 6lgektir (Tablo 1). Her
alanin skoru O ile 4 arasinda degisir, yiliksek
puanlar kotii semptomlart gosterir. Toplam skor
hastanin tedaviye vermis oldugu cevabi gosterir.
0 ile 12 arasinda puanlanir. Diisiik puan iyi cevabi
ylksek puan ise kotii cevabi belirtir. Ameliyat
oncesi skora gore toplam skorda 1 puanlik diisiis

tedaviden fayda gordugiinii gostermektedir ©-'.
Radyolojik inceleme, ameliyat oncesi beyin

BT ve MRG goriintiilerine bakilarak yapildi.
Hastalarin lateral ventrikiillerinin genisleme
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Tablo 1. Normal Basin¢h Hidrosefali Derecelendirme Skalasi
(NBHDS)

Puan Tanim

Kognitif

Bozukluk

0 Normal

1 Amnezi ya da dikkatsizlik sikayetinde bulunmakla
birlikte objektif hatiza ve dikkat eksikligi yok

2 Hafiza kayb1 veya dikkatsizlik varligi, ancak
zaman ve yer dezoryantasyonu olmamasi

3 Zaman ve yer desoryantasyonu varligi, fakat
konusma miimkiin

4 Dezoryante veya anlamli konugma miimkiin degil

Yiirtiime

Bozuklugu

0 Normal

1 Basdonmesi var, ancak objektif yiiriime gii¢liigii
yok

2 Dengesiz ancak bagimsiz yiiriiyiis

3 herhangi bir destek ile yiirlimek

4 Yiriiyememek

Idrar

Inkontinansi

0 Normal

1 Sik idrara ¢ikma veya idrar sikisma hissi

2 Ara sira idrar kagirma (haftada 1-3 veya daha
fazla, ancak giinde bir defadan az)

3 Siirekli idrar kagirma (giinde 1 veya daha fazla
kez)

4 Siirekli mesane disfonksiyonu

paternine bakilarak iki gruba ayrildi. Grup-1:
Uniform ventrikiil genislemesi olan hastalar,
Grup-2:
genislemesi hastalar seklinde gruplandirildi.

Temporooksipital  boliim  agirlikli

Calisma icin yerel etik kurulu onayr alindi
(12.01.2017 tarihli etik kurul onayi protokol
no: 18). Hastalardan yazili ve sozel olarak
aydinlatilmis onam alindu.

istatistiksel Analiz

Istatistiksel analiz icin IBM SPSS Statistics siiriim
25.0 (IBM Co., Armonk, NY, ABD) kullanildi.
Demografik  verilerin  degerlendirilmesinde
tanimlayiciistatistiksel yontemler (frekans, yiizde,

ortalama, standart sapma) kullamldi. Iki grup
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arasinda 1iliskililik durumunun belirlenmesine
yonelik olarak kategorik degiskenler igin X2
analizi yapildi. Sonuglar %95 giiven araliginda
ve anlamlilik p < 0.05 diizeyinde degerlendirildi.

BULGULAR

Calismaya 22 hasta dahil edildi. Hastalarin 16-
83 yas araliginda ve yas ortalamasinin (X)=63,48
(Ss.=15,30) edildi.
durumlarinin, hi¢ egitim almayandan 15 yil

oldugu tespit Egitim
egitim alana degisim gosterdigi; ortalama X=6
yil (Ss.=4,98) oldugu goriildii. Hastalarin 14’
kadin (%51,9), 131 erkek (%48,1); tiimii sag eli

baskin bulunmustur (Tablo 2).

Hastalarm 5 (%19)’1 VPS cerrahisine olumlu yanit
vermezken, 22 (%81)’si VPS cerrahisine iyi yanit
verdi. Hastalarin 11 (%41)’inin ventrikiillerin
temporooksipital bolimii genislerken (Grup-2),
16 (%59)’sinda uniform genisleme mevcuttu
(Tablo 3). Ventrikiillerin genisleme formu ile VPS
cerrahinde alinana yanit arasinda istatistiksel
anlamli iligki saptanmadi (p=0.768, p=0.623).

Tablo 2. Demografik Ol¢iimler

X / Siklik Ss./ %
Yas 63,48 +15,30
Egitim (y1l) 6 +4,98
o Kadin 14 51,90%
Cinsiyet
Erkek 13 48,10%
. Sag 27 100%
El Dominansi
Sol 0 %0.0

Tablo 3. VPS Operasyonu Yaniti ile Ventrikiil Biiyiime
Formu Arasindaki iliski

VPSiyi  VPSIiyi P
yanit yanit degeri
vermeyen veren

Grup-1 o o
Temporooksiptal genisleme 2 (%40) 9 (%dl)  0.768
Grup-2 o o
Uniform genisleme 3 (%60) 13 (%59) 0623
Toplam 5(%100) 22 (%100




0. Ozdemir ve O. Barlas, Ventrikiil Biiyiime Paterni Ventrikiiloperitoneal Sant Cevabini Preop Belirleyebilir Mi?

TARTISMA

NPH hastalarinda, VPS ameliyatina iyi yanit
vermesini preop donemde belirlemek heniiz
mimkiin degildir. Literatiirde bununla ilgili
bir¢ok calisma mevcutur. Bu calismalardan bir
kistmi radyolojik verilere bakarak bunu tahmin
etmeye c¢alismaktadir ®12'9, Bazi ¢alismalarda
ise klinik ozelliklere bakilarak hastalarin VPS’ye
cevabl Ongorilmeye c¢alisilmistir (%19, Bu
calismalardan net bir sonu¢ elde edilememistir.
Biz de calimamizda VPS ameliyatina iyi
yanit verecek ve vermeyecek hastalart preop
donemde belirleyebilmek i¢in bir radyolojik
goriintiileme yontemi kullandik. Bu yoOnteme
gore, hastalarin bir kisminda ventrikiillerin
temporooksipital biliylime paternini hakimken,
bir kisminda ise ventrikiillerin tamami uniform
halde genislemektedir. Bu farkli ventrikiil
biliylime paternlerini hastalarin VPS yanitlariyla
karsilastirdik. Ancak ventrikiillerin biiyiime sekli

ile VPS yanit arasinda anlamli ilskli saptamadik.

VPS cerrahisine yanit vermeyen hastalarin
sayinin bes olmasi sonuglarin tartigilir oldugunu
diistimdiirse de daha biiylik hasta popiilasyonlar1
ile daha biiyiik caligmalar yapilmas1 gerektigini
diisiinmekteyiz.

SONUC

Caligmamizin ~ sonuglarmma  gore  ventrikiil
biiyiime seklinin VPS yanit cevabini preop
belirmek i¢in yetersiz oldugu ortaya g¢ikmugtir.
Ancak daha biiyiik popiilasyonlar ile ¢aligmanin

terarlanmasinda fayda oldugunu diistinmekteyiz.
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Hemopatch®, A New Generation Dural
Sealant in Neurosurgery; Our Clinical
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Norosiriirjide beyin omurilik sivist (BOS) fistiilii 5nemli bir komplikasyondur. Hemopatch®’in (Sealing Hemostat
— Baxter Healthcare SA, Avusturya) fibrin yapistirici (Tisseel®, Baxter Healthcare SA, Isvigre) ile birlikte kraniyal
cerrahide kullanimu ile birlikte literatiir degerlendirmesi yapilmustir. Intrakraniyal kitle nedeniyle ameliyat edilen
ve dural kapanma asamasinda fibrin yapistirici ile birlikte Hemopatch® kullanilan 4 hastanin ameliyat sonrasi
erken ve ge¢ donem sonuglari irdelendi. Hastalarin yas ortalamasi 62.25 + 10.49 yil ve ortalama takip siireleri
16.25 + 3.27 hafta idi. Fibrin ile birlikte Hemopatch® kullanilan hastalarin tamami kraniyal cerrahi (%75 pterional
kraniyotomi, %25 retrosigmoid kraniyotomi idi) gegiren hastalardan olusmaktaydi. Takip sirasinda 3 hastada
Beyin Omurilik Sivist (BOS) kagag1 goriilmezken, 1 hastada postoperatif erken donemde BOS kagagi gerceklesti.
Kagagin gergeklestigi bu hastada, genis dura insizyonu nedeniyle dural tabaka tamamen ¢ikarildiktan sonra
fasya ve ksenograft ile duroplasti yapilarak sutiir hattin1 giiclendirmek amaciyla Hemopatch® uygulanmistir.
Sonug olarak, 6ncelikle Hemopatch®’in fibrin yapistiricili kraniyal cerrahide dura sizdirmazlik saglayici olarak
kullanilmasmin uygulanabilirligini ve giivenligini ortaya koyduk.

Anahtar Kelimeler: BOS fistiilii, dural kapanma, hemopatch

ABSTRACT

Cerebrospinal fluid (CSF) fistula is an important complication in neurosurgery. A literature review was performed
with the use of Hemopatch® in cranial surgery together with fibrin glue. Early and late postoperative results of 4
patients who were operated for an intracranial mass and used Hemopatch® with fibrin glue in the dural closure of
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CSF leak stage were evaluated. The mean age of the patients was 62.25 + 10.49 years and the mean follow-up period was 16.25 + 3.27 weeks.
All of the patients who used fibrin glue Hemopatch® consisted of patients who had undergone cranial surgery (75% was pterional craniotomy,
25% was retrosigmoid craniotomy). Cerebrospinal Fluid (CSF) leakage occurred in the early post-operative period in 1 patient who underwent
Hemopatch® by completely removing the dural layer due to extensive dural invasion and performing duraplasty with fascia after the follow-up.
Hemopatch was applied and CSF leakage was not observed in the other 3 patients with small dural defects. In conclusion, we first demonstrated
the feasibility and safety of using Hemopatch® as a dural sealant in fibrin glued cranial surgery.

Keywords: CSF fistula, dural closure, hemopatch
GIiRiS

BOS fistiilii kraniyal ve omurilik cerrahisi
sonrasinda, yiiksek enfeksiyon riski, hastanede
kalis siiresinin uzamasit ve bir ¢ok durumda
yeniden ameliyat ihtiyacina neden olan ve
boylece saglik bakim maliyetlerini artiran
onemli bir komplikasyondur @, Bu nedenle, sivi
gecirmez bir sekilde dural kapanma saglamak i¢in
birgok teknik ve kapatict materyal gelistirilmistir.
Bu amagla gelistirilen malzemelerden biri,
polietilenglikol (PEG) kapli kolajen yama olan
Hemopatch’tir. Dural sizdirmazlhik saglayici
ozelliginin yam1 sira Hemopatch, hemostat
olarak da kullanilabilmektedir V. Hemopatch®,
kendinden yapisan bir ylizeye ve tabaka benzeri
bir arkaliga sahip bir peddir. Bu kolajen pedin
aktif tarafinda yeni, kendinden yapigkanl
ylizey kullanilmistir. Aktif ajan, polietilenglikol
(PEQG) ile doku proteinleri ve kolajen arasindaki
kovalent amid baglar yoluyla dokuya baglanan,
hizli protein reaktif monomerdir. Caligmamizin
amaci, kraniyal cerrahide fibrin yapistirict
vakalardaki

ile Hemopatch® kullandigimiz

deneyimimizi literatiir esliginde sunmaktir.
MATERYAL ve METOD

Bu calismada, Nisan 2022 ile Haziran 2022

ve Arastirma Hastanesinde intrakraniyal yolla
elektif ameliyat edilen ve dural kapanma
asamasinda Hemopatch® kullanilan hastalar
irdelendi. Kraniyal cerrahi uygulanan 4 hastanin
(2 erkek, 2 kadin) klinik verileri geriye doniik
olarak toplandi (Tablo 1). Ortalama yas 62.25 +
10.49 yi1l ve ortalama takip siiresi 16.25 + 3.27
hafta idi. Caligmamiza yalnizca kraniyal cerrahi
uygulanan hastalar dahil edildi. Tim islemler
tek bir cerrrah (O.B.) tarafindan yapildi. Kisa
donemli ¢aligmamizdaki hasta sayisi istatistiksel
olarak yeterli sonu¢ vermeyeceginden dolay1 tiim
ameliyatlarin kapanma asamasi yazimiza resim
olarak eklendi.

Duranmin kapanma teknigi ve Hemopatch
uygulamasi

Kraniyotomi yapilarak opere edilen ve dura
(4-0 vicyrl) primer olarak kapatilan (1 hastaya
ise fasya ve ksenogreft genis duraplasti yapildi)
hastalara duraplasti yapildi ve ardindan siitur
hattina PEG kapli ve kolajen bazli sizdirmaz
hemostatik yama olan Hemopatch®, ireticinin
kullanim talimatlarina gore uygulandi. Kolajen
pedin aktif tarafi dura ylizeyine uygulandi,
ardindan kuru bir gazli bezle 2 dakika hafif basing
uygulands. Ikinci asamada, kapamanin biitiinliigii
degerlendirildikten fibrin
Hemopatch’in etrafina damlatma yontemi ile

sonra yapistirict

tarihleri arasinda SBU Gaziosmanpasa Egitim uygulandi.
Tablo 1. Temel Veriler ve Sonuglar
Hasta Cinsiyet Yas Lokasyon Patoloji Yontem Dural kapams Komplikasyon
1 E 47 Sol Frontotemporal =~ Menenjiom Grade 1 Pterional Genis Defekt (7mm)  BOS fistiilii
2 K 72 Sag Frontal Menenjiom Grade 1 Pterional Kiigiik agiklik Yok
3 K 72 Sag Temporal Menenjiom Grade 1 Pterional Kiigiik agiklik Yok
4 E 58 Sol Serebellopontin Vestibiler Retrosigmoid ~ Goriinen agiklik yok Yok
Schwannoma
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BULGULAR

Dort (4) kraniyal cerrahi (1 retrosigmoid
kraniyotomi) gerceklestirildi. Bir (%25) hasta
haricinde tiim hastalarin (%75) duralar1 primer
olarak kapatildi. Cerrahi prosediir geregi duranin
cikartilmasiyla olusan genis defekte fasya ve

ksenogreft ile sekonder duraplasti yapilan bir
hasta diginda takip sirasinda BOS fistiilii olmadi.

s,

Resim 1. Hasta 1: Sol frontotemporal Kitle nedeniyle opere edilen 47 Y/E hasta, Tam: DSO Menengioma, Derece 1.

BOS fistiilii olan hastanin yara yeri ponksiyone
edilerek bandaj ile sarildi. Hastanin cerrahi
revizyona ihtiyaci olmadi. Hastalar post-operatif
erken donemde mobilize edildi. Yine hastalarin
takiplerinde fibrin yapistirict ile Hemopatch®
kaynakli herhangi bir yara enfeksiyonu veya yan

etki meydana gelmedi. Tiim hastalarda erken

mobilizasyon ve taburculuk saglandi (Resim 1-4).

Genis defekt nedeniyle fasya ve ksenogreft ile sekonder duraplasti yapildi.

Resim 2. Hasta 2: Sol frontal Kitle nedeniyle opere edilen 72 Y/K hasta, Tam:: DSO Menengioma, Derece 1.
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Resim 3. Hasta 3: Sag semporal Kitle nedeniyle opere edil

W\
Resim 4. Hasta 4: Sol serebellopontin kitle nedeniyle
opere edilen 58Y/E hasta; Tam: DSO Vestibiiler
Schwannoma.

TARTISMA

Intrakraniyal kitle nedeniyle opere edilen kiigiik
retrospektif seride cerrahi revizyon orani oldukca
diisiiktii. Duranin primer olarak su gegirmez
bir sekilde kapatilmasi kraniyal norosiriirjinin
vazgegilmez bir pargasmi olusturur, c¢linki
revizyon cerrahisi hastalar icin ek riskler
getirmektedir ®. Ikinci bir ameliyat hastanede
kalis siiresinin uzamasina neden olup ve dahili ve
cerrahi komplikasyon olasiligint 6nemli 6l¢iide
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en 72 Y/K hasta, Tani: DSO Menengioma, Derece 1.

artirarak ek maliyetler yaratmaktadir ¢7. Ayrica
Ozelikle timor cerrahisi uygulanan hastalarda,
hastalarin planlanan ek tedavilerinin baglama
stirelerinin uzamasina neden olmaktadir.

Literatiirde de posterior fossa prosediirleri dahil
olmak {izere, 3 mm agikliklara kadar dural
defektlerde sutlir hattina uygulanarak BOS
sizdirmazligi saglamada Hemopatch basarili
bulunurken, 3 mmden genis dural defekti
olan 3 hastanin 1’inde BOS kacagi goriildigi
belirtilmigtir .

Calismamizda da aldigimiz hasta grubumuzda, bir
hasta disinda BOS fistiilii olan hasta olmadi. BOS
fistiili gelisen hastanin fistiil bolgesi ponksiyone
edilerek sarildi ve ikinci bir operasyona gerek
kalmadan fistiilii diizeldi. Serimizdeki hasta
sayisinin az olmasit bu sonucu goreceli hale
getirse de; Hemopatch® gibi kolay uygulanabilen
sizdirmazlik saglayicilarin uygulanmasi, yara
enfeksiyonlar1 ve BOS fistiillerine bagl revizyon
cerrahisi riskini azaltmaya yardimeci olabilir.

Polietilen glikol ile kapli kolajen matris olan
Hemopatch®, genel cerrahi ve kalp cerrahisinde
de degerlendirilmistir 3% Bildirilen klinik
sonuglarin  1iyi

olmasmin yaninda hayvan

testlerinde de hi¢ bir norotoksik komplikasyon
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bildirilmemistir 2. Dogru dural kapama, biiyiik
defektlerin otolog doku ile desteklenmesi ve
kemik flebinin dikkatli bir sekilde yeniden
yerine konmasi kraniyal cerrahi prosediiriin
her zaman temelini olusturmaktadir. Bununla
birlikte, Hemopatch® uygulamast su
gecirmezligi  desteklemektedir ¢!V,
kranial operasyonlardan sonra cerrahi alan
enfeksiyonlariin oranini 6nemli Slgiide azaltir
(19 Hasta grubumuzda yara enfeksiyonu dahil
Hemopatch® ile ilgili herhangi bir yan etki veya
alerjik reaksiyona rastlamadik. Bu nedenle
Hemopatch®’in  kraniyal
dura defektlerini kapatmak i¢in glivenli ve
uygulanabilir bir materyal oldugu sonucuna
vardik. Dura sizdirmazliginda kismen yeni bir
materyal olan Hemopatch®’in etkinligini agikca
degerlendirmek i¢in biiyiik ve ileriye doniik
klinik ¢caligmalar yapmak gerekliligi vardir.

Ayrica,

cerrahi sonrasinda

SONUC

Yapmis oldugumuz kiigiik ¢apli retrospektif
calismada, primer dural onarimin miimkiin
olmadigr durumlarda bile dura sizdirmazhig
amaciyla kullanilan Hemopatch®’in
kullantminin etkili, giivenli ve uygulanabilir
oldugu goriilmektedir. Norosiriirji alaninda
dura sizdirmazhigi agisindan Hemopatch®’in
umut verici sonuglarint dogrulamak ig¢in ileri
kontrollii ve ileriye doniik ¢aligmalar ile farkli
dura  sizdirmazligi

saglayicilarin  etkinligi

kargilagtirilmali olarak degerlendirmelidir.
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ABSTRACT

Introduction: Gliosarcoma is a rare central nervous system tumor and shows genetic, clinical, and prognostic
similarities Glioblastoma multiforme. It presents with progressive neurological deficits such as increased
intracranial pressure, seizures, and hemiparesis.

Case Report: We report an 81-year-old female patient was consulted from internal medicine clinic with severe
headache and weakness on her right side.

Conclusion: Gliosarcoma may be accompanied by intra-tumor bleeding. It is not possible to predict when the
bleeding would occur. Hematoma may mask tumoral lesion.

Keywords: Intracranial tumor, gliosarcoma, intratumoral hemorrhage

0z

Giris: Gliosarkom, nadir gériilen bir merkezi sinir sistemi timoriidiir ve Glioblastoma multiforme ile genetik,
klinik ve prognostik benzerlikler gosterir. Artmis kafa i¢i basinci, nobetler ve hemiparezi gibi ilerleyici norolojik
defisitlerle kendini gosterir.

Olgu Sunumu: Sag tarafta siddetli bas agris1 ve giigsiizliik sikayeti ile i¢ hastaliklar1 kliniginden konsiilte edilen
81 yasinda kadin hastay1 sunuyoruz.

Sonu¢: Gliosarkoma timor i¢i kanama eslik edebilir. Kanamanin ne zaman olacagini tahmin etmek miimkiin
degildir. Hematom timér lezyonunu maskeleyebilir.

Anahtar Kelimeler: Intrakraniyel tiimor, gliosarkoma, intiimoral kanama
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INTRODUCTION

Gliosarcoma (GSM) is a rare central nervous
system tumor and contains both gliomatous
and sarcomatous components. It shows
genetic, clinical, and prognostic similarities
with Glioblastoma multiforme (GBM) as an
uncommon variant (V. However, GSM has distinct
clinical behaviors such as the tendency to settle
in the periphery of the cerebral lobes, showing
dural connections similar to meningiomas, intra/
extracranial metastasizing, and worse prognosis
compared to GBM (9. Although the treatment
strategy of GSM is similar to GBM, there is
no consensus on the effect of chemotherapy on
the survey since GSM is rare and the literature
consists of small case series showing different

findings V.

The clinical presentation is also similar to GBMs,
including progressive neurological deficits such
as increased intracranial pressure, seizures, and
hemiparesis (). A gliosarcoma case presenting
with acute hemorrhage has also been reported as
well @,
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CASE REPORT

An 8l-year-old female patient was consulted
from internal medicine clinic with severe
headache and weakness on her right side. Her
medical history included asthma and congestive
heart failure. She was not using any antiplatelet
or anticoagulant drug. She was conscious, alert,
and oriented, but the muscle strength on the right
was 3/5 on the upper and lower extremities, both
proximally and distally. No speech impairment
or neck stiffness was noted. In her physical
examination, only bilateral leg edema was seen.
She underwent cranial magnetic resonance
imaging MRI showed a space-occupying
lesion in the left frontotemporal area, revealed
peripheral contrast enhancement (Figure 1).
Surgical intervention for both diagnosis and
decompression purposes was recommended to
the patient. During the decision-making process
of the patient and her relatives, the patient
suddenly experienced loss of consciousness
one day after offering surgery. Her GCS was 6
(E2V1IM3). No remarkable change was seen on
her vitals or ECG. Intubation was performed. A

control non-contrast and contrast cranial CT were
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Figure 1. Contrast-enhanced axial MR images of brain showing peripherally contrast-enhanced lesion
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Figure 2. CT image of brain showing hematoma masking
the tumor

ordered, and a re-consultation with neurosurgery
was planned. The examinations revealed 35x37
mm intracerebral hemorrhage into the previously
detected lesion in the left frontotemporal area and
a remarkable midline shift (8§ mm) (Figure 2).
The patient underwent urgent surgery to evacuate
the hematoma and tumor. The post-operational
tomography revealed that the midline shift was
recovered, and the hematoma was evacuated
entirely (Figure 3). The pathology examination
was reported as “gliosarcoma”. The patient
died after a 4-month intensive care unit (ICU)
follow-up with intubated state. As our patient
did not have a chance to be extubated during her
ICU follow-up, she did not receive any adjuvant
chemo or radiotherapy.

DISCUSSION

GSM accounts for 1-8% of all GBM cases and
less than 0.5% of all intracranial tumors *.
Singh et al. reported the incidence as 5.2% in
their study in 2015 . GSM can be primary or
secondary. In the same study, secondary GSM
cases were detected in 2 of 16 patients. Generally,
it is common in older males. The clinical
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Figure 3. Postoperative CT image showing no hematoma
or tumor

characteristics and treatment approaches are very
similar to GBM. However, it tends to settle in the
temporal lobe compared to GBM 6, It can also
be found in frontal, parietal, and occipital lobes
©19 - Cases with peritrigonal, corpus callosum,
ventricle, brainstem, and cerebellum involvement
have been reported in the literature 'V, Although
rare, GSM can present with multifocal lesions
mimicking metastatic disease 2. The tumor
location in our case was the temporal lobe in
accordance with the literature, but the patient was
an elderly female patient.

The most common symptoms are focal
neurological deficit, tonic/clonic seizures,
location-specific and increased intracranial
pressure presentations such as weakness,

headache, nausea, vomiting, visual disturbances,
confusion, lethargy, ataxia, or altered mental
status @. So it is not surprising GSM can be
an ischemic stroke mimic ¥, Hemorrhage has
been reported very rarely in GBM cases in the
literature. One report has a similar patient profile
with acute hemorrhage accompanied by sudden
consciousness impairment in 2019 @, Tt has
been suggested that the predisposing factor of
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spontaneous hemorrhage in such cases is intense
and abnormal vascularity. Singh et al. mentioned
intracranial hemorrhage in 2 patients of 16 (. Duan
et al. reported a GSM case presenting with rapid
tumor growth in the cerebellopontine corner and
intratumoral hemorrhage 4. In cases presenting
with hemorrhage, the tumor mass is often masked
by bleeding on radiological imaging like our case.
A case of GBM with extensive pachymeningeal
dissemination mimicking a chronic subdural
hematoma has also been reported recently ¥,

CONCLUSION

GSM often causes gradual neurologic symptoms

depending on tumor location and size.
Gliosarcoma may be accompanied by intra-tumor
bleeding. It is not possible to predict when the
bleeding would occur. As in our patient, it may
bleed during the decision of surgery. It should be

remembered that hematoma may mask tumor.
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ABSTRACT

We would like to inform and guide other hand surgery physicians by sharing the results of a patient with ulnar
nerve compression due to hemosiderin accumulation due to hemophilia. We operated a hemophilia patient who
applied late and had ulnar nerve compression and we achieved a successful result. In this publication, the patient
we operated on was presented as a case report and discussed in the light of literature.

Keywords: Ulnar nerve entrapment, hemophilia, nerve entrapment, claw hand, neuropathy
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Kas-iskelet sistemi hemorajileri homofili hastalarinda sik goriiliir. Hemofili hastalarinda ulnar néropati ile ilgili
son yillarda literatiirdeki yayin sayist ¢ok smirhidir. Hemofilide periferik noropatilerin en sik femoral sinirde
gorildigii belirtilmis olsa da diger periferik sinirlerde de goriilebilmektedir.

Anahtar Kelimeler: Ulnar sinir sikismasi, hemofili, sinir sikigmasi, penge el, néropati
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INTRODUCTION

Musculoskeletal hemorrhages are common in
patients with hemophilia. In this publication, we
will describe the pre- and post-operative clinical
condition of a patient with severe ulnar nerve
compression around the elbow region due to
hemophilia-related accumulation of hemosiderin
and significant atrophy in areas innervated by the
ulnar nerve.

PATIENT

A 25-year-old right-handed 55 kg 172 cm male
patient presented with complaints of numbness,
tingling, numbness and loss of strength in his left
hand. He had claw hand deformity in the 4th and
Sth fingers. There was no abduction-adduction
in the fingers and there was atrophy of the
interosseous and hypothenar muscles innervated
by the ulnar nerve. Tinel, Wartenberg, Jeanne and
Froment sign findings were positive. Two point
discrimination measurements increased in the
ulnar region, especially on the Sth finger and it
was measured as 9mm.

Figure 1

Figure 2

While MR and USG images showed a mass lesion
formation due to accumulation in the ulnar nerve
region at the level of the medial epicondyle, on
USG it was found that the diameter of the ulnar
nerve increased compared to the measurements
of the healthy side, the mass was outside the
nerve at the beginning, but the nerve could not
be observed due to the compression of the mass
after it passed through the medial epicondyle.

In EMG, ulnar motor conduction block was
observed in the elbow segment. In addition to the
ulnar neuropathy findings, there was a 50-degree
limitation of extension in the elbow due to
hemophilic arthropathy, and the flexion was 135
degrees. The patient with hemophilia A had factor
VIII deficiency. Early surgery decision was made
owing to the advanced complaints and findings.
Factor VIII was given at 2500-unit doses before
the operation. The patient underwent ulnar nerve
neurolysis, anterior transposition and excision
of the mass. The operation was performed
under tourniquet control. He continued to take
factor VII for 3 days after the operation. There
was no abnormal bleeding in the dressing or
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Figure 3

hematoma in the wound area. It was determined
that ulnar neuropathy findings regressed on the
2nd postoperative day. In the follow-ups, the
numbness disappeared, the loss of sensation
and the claw hand deformity regressed. In the
third month follow-up, the patient's complaints
regressed  significantly. VAS pain score
decreased from 7/10 to 1/10. The atrophies were
still partially ongoing, but the Wartenberg and
Froment findings were negative. The two-point
separation was 4mm. While Gabel and Amadio's
Ulnar Nerve Rating Scale preoperatively was
2/9, on the second day post-operatively it was 3/9

and on the 3rd month it was 7/9.
METHODS

In tourniquet hemostasis, a longitudinal incision
extending 8 cm proximal and 4 cm distal to
the medial epicondyle was entered, and the
subcutaneous mass was reached immediately.
The ulnar nerve was separated from the mass and
freed, its motor branches were exposed, and the
mass was excised while preserving them. A part
of the medial intermuscular septum was excised,
and the ulnar nerve was transposed anteriorly to
the subcutaneous tissue. In order to keep the ulnar
nerve at the transposed site, a pocket was made
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from the surrounding soft tissue and covered
loosely. No compression or folding was observed
along the liberated nerve trace.

DISCUSSION

In recent years, the number of publications in
the literature about ulnar neuropathy in patients
with hemophilia is very limited. Therefore, we
think that our case will contribute to the current
literature. Although it has been stated that
peripheral neuropathies are most commonly seen
in the femoral nerve in hemophilia, they can also
be seen in other peripheral nerves. In the study
of Ehrmann L. et al., the number of patients with
ulnar nerve lesion was shown as 4 among 36
hemophilia patients with peripheral nerve lesions
(M, Besides, cases of carpal tunnel syndrome due
to compression in the median nerve in patients
with hemophilia have also been shown @.

In peripheral nerve compression due to acute
bleeding, if the symptoms are mild, coagulation
factor supplementation and immobilization of the
joint can be tried first to ensure bleeding control.
In patients with severe symptoms, surgical
decompression is recommended. Debkowska MP
etal. stated that in this case, there was no response
to medical treatment alone. In such cases, they
recommended the prevention of hematoma with
minimal dissection to provide decompression of
the nerve ©.

Cases caused by chronic compression are well
treated with surgical treatment. Peripheral nerve
compressions are usually seen secondary to
intramuscular hematoma or hemarthrosis, but
intraneural hemorrhages have also been reported
@, Although we saw neural edema in our case,
we did not observe intraneural hemorrhage.
According to a study by Mortazavi SM et al. in
2010, a high rate of HIV and HCV positivity was
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shown depending on the possible frequency of
transfusion. In this publication, 6/6 patients were
positive for HCV and 4/6 patients were HIV
positive ©. In our case, HIV and HCV serology
was negative, but we think that surgeons planning
such operations should pay maximum attention
to viral serology results.

Arthropathy is also a very important problem
in hemophilic patients. We think that advanced
arthropathy due to recurrent intra-articular
hemarthrosis, in addition to restriction of
movement in the joint, compresses the nerve.
Hogh J. et al. found in their study that 87% of
hemophilic patients had radiographic evidence
of elbow arthropathy ©. The pathological
mechanism underlying the development of
hemophilic arthropathy is quite complex and is
not yet fully understood. The two main processes
that play a role in the pathogenesis of arthropathy
are inflammation of the synovial membrane
and cartilage degeneration 7®. The presence of
blood in the joint induces chondrocyte apoptosis
and has a direct corrosive effect. As a result of
recurrent bleeding in the same joint, erythrocyte-
derived hemosiderin accumulates in synovial
macrophages and triggers synovial inflammation,
causing the synovium to become hypertrophied
©. The joint is deformed and range of motion is
limited with a tendency to flexion contracture.
These changes lead to joint destruction known
as "chronic hemophilic arthropathy". In our case,
flexion contracture continues even though the

patient's ulnar neuropathy findings regressed.
CONCLUSION

We would also like to point out that although
the complaints and findings of this patient were
obvious, the patient visited the clinic very late
so that clinical findings like nerve compression
was in advanced stage. This patient's complaints
had regressed significantly after the operation,

if he had visited or been noticed earlier, he
could have been treated before findings such as
atrophy occurred. It carries an important role for
physicians who frequently follow hemophilia
patients, carefully examine neuropathy findings
and be alert, in order to diagnose and intervene in
such patients earlier. With early intervention, the
results will be better.
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