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DETERMINING SERUM ASYMMETRIC DIMETHYLARGININE (ADMA) LEVEL IN COVID-19 
PNEUMONIA AND ITS RELATION WITH THROMBOSIS AND MORTALITY

ADMA LEVEL IN COVID-19 PNEUMONIA

COVID-19 PNÖMONISINDE SERUM ASIMETRIK DIMETILARJININ (ADMA) DÜZEYININ TESPITI VE 
TROMBOZ, MORTALITE ILE ILIŞKISININ BELIRLENMESI
COVID-19 PNÖMONISINDE ADMA DÜZEYININ TESPITI

Tugba CETINTEPE*1, Ugur Bayram KORKMAZ2, Leyla DEMIR3, Salih Atakan NEMLI4, Tugba Oncel VAN5,
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ABSTRACT

ÖZET

Objective: COVID-19 can cause widespread inflammation in endothelial cells. Asymmetric dimethylarginine (ADMA) is a 
molecule recognized as an important marker of vascular endothelial dysfunction. The aim of this study was to determine 
serum ADMA levels during the course of COVID-19 pneumonia and to assess the relationship between serum ADMA levels, 
susceptibility to thrombosis, and mortality. Another aim of this study was to identify mortality-associated risk factors and 
evaluate the effectiveness of different sepsis scores, laboratory measurements, and prognostic markers.
Materials and Methods: Data from 60 patients diagnosed with COVID-19 pneumonia were analyzed. Blood samples for ADMA 
measurement were collected in the morning within the first three days after symptom onset. Additionally, samples were 
collected from 60 healthy volunteers to serve as a control group.
Results: The mean serum ADMA level in inpatients with COVID-19 pneumonia was 95.35 ± 223.8 ng/mL, while the mean level 
in the control group was 266.56 ± 606.14 ng/mL. The ADMA level in COVID-19 patients was found to be significantly lower 
compared to the control group (p = 0.042). The inpatient mortality rate was 21%. Mortality was significantly associated with 
higher SOFA and qSOFA scores at admission.
Conclusion: Serum ADMA concentrations measured in the early period of hospitalization were found to be significantly lower 
in patients with COVID-19 pneumonia compared to the control group. It is important to note that patients with a SOFA score 
≥ 3, qSOFA score ≥ 1, CRP/Albumin ratio ≥ 30, and Neutrophil/Lymphocyte Ratio ≥ 5 are at high risk of mortality and require 
early intervention.

Amaç: Covid-19, endotel hücrelerinde yaygın inflamasyona neden olabilir. Asimetrik dimetilarjinin (ADMA), vasküler endotel 
disfonksiyonunun önemli belirteçlerinden olarak kabul edilen bir moleküldür. Bu çalışmanın amacı, Covid pnömonisinin seyri 
sırasında serum ADMA düzeyini saptayıp, serum ADMA düzeyi ile tromboza yatkınlık ve mortalite arasındaki ilişkiyi belirle-
mektir. Çalışmanın diğer bir amacı da mortaliteyle ilişkili risk faktörlerini belirlemek ve farklı sepsis skorlarının, laboratuvar 
ölçümlerinin ve prognostik belirteçlerin etkinliğini araştırmaktır.
Gereç ve Yöntemler: Covid-19 pnömonisi tanısı alan 60 hastanın verileri analiz edildi. ADMA için kan örnekleri, pnömonisi olan 
hastalarda semptom başlangıcından sonraki ilk 3 gün sabah saatlerinde ve 60 sağlıklı gönüllüden alındı.
Bulgular: Hastaneye yatan covid pnömonili hastaların ortalama serum ADMA düzeyi 95,35±223,8 ng/mL idi. Kontrol grubunda 
ölçülen ortalama serum ADMA düzeyi 266,56±606,14 ng/mL idi. Covid hastalarında ölçülen ADMA değerinin kontrol grubuna 
göre anlamlı derecede düşük olduğu görüldü. (p₌0,042) Yatan hastalardaki ölüm oranı %21 idi. Ölüm oranı, başvuru anında daha 
yüksek düzeyde saptanan SOFA ve qSOFA düzeyleri ile  ilişkiliydi.
Sonuç: Hastaneye yatışın erken döneminde ölçülen serum ADMA konsantrasyonunun Covid-19 pnömonisi olan hastalarda 
kontrol grubuna göre anlamlı derecede düşük olduğu belirlendi. SOFA skoru≥3, qSOFA skoru≥1, CRP/Albümin oranı≥30 ve 
Nötrofil/Lenfosit Oranı ≥5 olan vakaların mortalite riskinin yüksek olduğu ve erken müdahale gerektirdiği unutulmamalıdır.

Cetintepe T., Korkmaz UB., Demir L., et al. Determining Serum Asymmetric Dimethylarginine (Adma) Level in Covid-19 Pneumonia and Its Relation With Thrombosis and 
Mortality. CJMR 2025 5(1):1-11
Correspondence to: Tugba Cetintepe, Department of Hematology, Izmir Katip Celebi University, Ataturk Training and Research Hospital, Izmir, TUrkey 
e-mail: tugbacetintepe@gmail.com
Authorship Contributions: T.C.and A.A contributed to the concept, design and to the writing of the manuscript. U.B.K and S.A.N. contributed to data collection. L.D and T.Ö.V  
helped in the study of biochemical parametres. L.C. S.S,  reviewed and provided feedback in the manuscript designing and writing.
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Ethics Approval: Approval for the study was granted by Izmir Kâtip Celebi University Clinical Research Ethics Committee (Decision Number: 20221/48)
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Introduction  

A novel coronavirus causing severe acute 
respiratory syndrome was identified in 2019 
and named COVID-19. The disease, which led 
to a global pandemic, often progresses with 
many asymptomatic cases (1). Dyspnea and 
hypoxemia are indicators of severe disease and 
typically appear approximately one week after 
symptom onset (2). Complications in affect-
ed patients may include atypical pneumonia, 
respiratory failure, acute respiratory distress 
syndrome (ARDS), acute renal failure, venous 
thromboembolism, pulmonary embolism, dis-
seminated intravascular coagulation (DIC), and 
death (3).

The upper and lower respiratory tracts are 
the primary sites of infection in COVID-19 pneu-
monia. A study by Varga et al. in 2020 provided 
evidence that COVID-19 can cause widespread 
inflammation in endothelial cells (4). Exacerba-
tion of endothelial dysfunction may impair or-
gan perfusion and contribute to severe disease 
progression. In addition to endothelial dysfunc-
tion, several other mechanisms—such as dis-
seminated intravascular coagulation syndrome, 
cytokine storm, antiphospholipid antibody syn-
drome, macrophage activation syndrome, com-
plement activation, and dysregulation of the 
renin-angiotensin-aldosterone system—may 
play a role in the pathogenesis of thrombosis 
during the course of viral infection.

Asymmetric dimethylarginine (ADMA) is a 
molecule recognized as an important marker of 
vascular endothelial dysfunction (5). Nitric oxide 
(NO), the most important vasodilator produced 
by the endothelium, plays a key role in main-
taining vascular health. ADMA is an endogenous 
competitive inhibitor of endothelial nitric oxide 
synthase (eNOS), reducing both the production 
and bioavailability of NO. A decrease in NO pro-

duction can contribute to the development and 
progression of atherosclerosis and thrombosis.

Numerous studies in the literature focus on 
cytokines, particularly interleukin-6 (IL-6), a key 
marker of the cytokine storm involved in the 
pathogenesis of COVID-19 (6). However, the 
relationship between ADMA—an established 
marker of endotheliitis—and COVID-19 infec-
tion remains unclear.

COVID-19 pneumonia can become 
life-threatening when complications arise, 
making it vitally important to identify high-risk 
patients early and initiate appropriate treat-
ment promptly. Determining which patients 
require intensive care can be challenging and 
should be based on individual, patient-centered 
assessments. However, understanding the 
key prognostic factors in this clinically complex 
group can greatly aid in patient management. 
Therefore, reliable prognostic indicators are es-
sential for identifying severe disease and guid-
ing clinical decisions.

The Quick Sequential Organ Failure Assess-
ment (qSOFA) is a scoring system designed to 
quickly and easily assess the risk of mortality 
associated with sepsis, without the need for 
laboratory tests. It is particularly useful at the 
time of emergency department presentation 
(7). In contrast, the Sequential Organ Failure 
Assessment (SOFA) score is a comprehensive 
tool developed to predict survival in intensive 
care patients with severe organ dysfunction or 
failure. Although it is not intended to diagnose 
sepsis, it is highly effective in identifying pa-
tients at high risk of death (8).

The aim of this study was to determine 
serum ADMA levels—known to be associat-
ed with endothelial dysfunction—during the 
course of COVID-19 pneumonia, and to assess 
the relationship between serum ADMA levels, 
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susceptibility to thrombosis, and mortality. An-
other objective was to identify mortality-asso-
ciated risk factors in patients hospitalized with 
COVID-19 pneumonia and to evaluate the ef-
fectiveness of various sepsis scores, laboratory 
parameters, and prognostic markers in predict-
ing mortality in this clinical population.

Material and Methods 

Data from 60 patients admitted to the in-
ternal medicine and infectious diseases clinics 
with a diagnosis of COVID-19 pneumonia were 
analyzed. Real-time polymerase chain reac-
tion (RT-PCR), the gold standard for diagnos-
ing SARS-CoV-2, was performed on nasal and 
throat swab samples taken in the emergency 
department. Regardless of RT-PCR results, pa-
tients showing typical signs of COVID-19 pneu-
monia on thoracic computed tomography (CT) 
were included in the study.

All patients were isolated and treated ac-
cording to their individual clinical needs. De-
pending on disease severity and the presence of 
respiratory distress, some patients were trans-
ferred to the intensive care unit for follow-up. 
Blood samples for ADMA measurement were 
collected in the morning within the first three 
days after symptom onset and stored at –80 °C 
until analysis. The healthy volunteer group con-
sisted of individuals aged 18–90 years who 
presented to the internal medicine outpatient 
clinic, had no history of COVID-19 infection, and 
no known history of thrombosis. Their blood 
samples were also collected in the morning.

qSOFA and SOFA scores were calculated 
for each patient at the time of admission to the 
clinic, and again upon transfer to the intensive 
care unit, if applicable. Based on laboratory data 
obtained at hospital admission, the Neutrophil/
Lymphocyte Ratio (NLR), Platelet/Lymphocyte 
Ratio (PLR), and Monocyte/Lymphocyte Ratio 
(MLR) were also calculated.

Statistical analysis

Statistical analyses were performed using 
IBM SPSS Statistics for Windows, Version 25.0 
(IBM Corp., Armonk, NY, USA). Descriptive sta-
tistics were presented as frequencies and per-
centages (n, %) for categorical variables, and as 
mean ± standard deviation (SD) or median with 
interquartile range (IQR) for continuous vari-
ables.

When the data of the study were ana-
lyzed in terms of normality assumptions, In-
dependent t-test, one of the parametric tests, 
was applied to determine whether there was 
a significant difference between Kolmogor-
ov-Smirnov values   between ADMA groups. Cox 
regression model was used for multivariate 
analysis. Chi Square test was used to compare 
categorical variables. receiver operating char-
acteristic (ROC) analysis results regarding the 
prediction of death by ADMA scores are given. 
Kaplan-Meier method was used to compare 
survival times between covid-19 pneumonia 
and control groups. p<0.05 was considered 
statistically significant. We determined the 
optimum cutoff points for the SOFA, qSOFA, 
CAR, NLR, PLR, MLR as a predictor for hospital 
survival based on the ROC curve. Gender, age, 
SOFA, qSOFA, CAR, NLR, PLR, MLR scores all 
were tested in the multivariate analysis. p < 
0.05 was considered statistically significant.

Measurement of ADMA

Serum ADMA levels in both patient and 
control groups were analyzed using the en-
zyme-linked immunosorbent assay (ELISA) 
method on a Biotek semi-automatic ELISA de-
vice (Elabscience, 14780 Memorial Drive, Suite 
216, Houston, Texas 77079), employing ELISA 
kits with a coefficient of variation (CV%) of 10%. 
After serum samples were thawed at room 
temperature, precipitated protein molecules at 
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the bottom were resuspended using a vortex mixer to ensure a homogeneous mixture. The anal-
ysis was conducted in accordance with the test procedure provided in the ELISA kit. Serum sam-
ples were evaluated using the competitive ELISA method, and absorbance values were measured 
spectrophotometrically at 450 nm. ADMA concentrations were calculated based on the standard 
absorbance curve generated from the known standards.

Results

Sixty patients diagnosed with COVID-19 pneumonia and admitted to the clinic were included 
in this study. Among them, 52 patients (87%) had a positive COVID-19 PCR test, and all cases were 
confirmed by high-resolution thoracic computed tomography (CT). Sixteen patients experienced 
a deterioration in their general condition and were transferred to the intensive care unit (ICU). Of 
these ICU patients, 15 developed respiratory failure. Invasive mechanical ventilation was initiated 
in 6 patients, noninvasive ventilation in 4, and high-flow oxygen therapy via face mask in 6. One 
patient was transferred to the ICU due to intracranial hemorrhage. All patients who required inva-
sive mechanical ventilation died. Additionally, 3 patients received positive inotropic or vasopressor 
support upon ICU admission. In total, 13 of the 16 ICU-admitted patients died.

The characteristics of patients diagnosed with COVID-19 pneumonia and those in the control 
group are summarized in Table 1.

Table 1. Patients characteristics of Covid-19 pneumonia and control group

Control group (n:60) Covid-19 pneumonia (n:60) p-value
Age (years) 62.86±14 62.5±17 0.90a

Gender (male/female) 29/31 24/36 0.36b

Hemoglobin (mean±SD.g/dL) 13.38±1.6 11.96±2 0.0001a

Lymphocyte(mean±SD.109/L) 2.6±8.6 1.4±1.5 0.004a

Platelet (mean±SD.109/L) 234±81 226±102 0.63a

Albumine (mean±SD. g/L) 4.45±0.3 3.35±0.5 0.0001a

C-reactive protein (mg/L) 5.89±14 98±84 0.0001a

eGFR (ml/min) 78±21 69±32 0.07a

D-dimer (ng/ml) 164±171 877±140 0.001a

Ferritin (ug/L) 54.8±59 451±494 0.0001a

ADMA (ng/ml) 266±56 95.35±223 0.042a

LDH (U/L) 167±40 316±166 0.0001a

a:independent t test,  b:Chi Square test. GFR, glomerular filtration rate  ADMA, asymmetric dimethylarginine 
LDH, Lactic dehydrogenase

The mean serum ADMA level in inpatients with COVID-19 pneumonia was 95.35 ± 223.8 ng/
mL (range: 12.2–1705), whereas the mean level in the control group was 266 ng/mL. The ADMA 
level in COVID-19 patients was significantly lower compared to the control group (p = 0.042).
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Receiver Operating Characteristic (ROC) 
curve analysis was performed to determine 
the optimal cutoff point for serum ADMA lev-
els. The median ADMA level was 40.88 ng/mL. 
Based on this cutoff, patients were categorized 
into two groups: a high ADMA group (≥ 40.88 
ng/mL) and a low ADMA group (< 40.88 ng/mL), 
with a sensitivity of 62% and specificity of 38%. 
A total of 25 patients (41.6%) had low ADMA 
levels, while 35 patients (58.3%) had high ADMA 
levels. According to these classifications, there 
was no statistically significant association be-
tween ADMA levels and survival in the intensive 
care unit (p = 0.55).

Among the 60 patients included in the study, 
one developed acute ischemic cerebrovascu-
lar disease during hospitalization, and another 
developed lower extremity arterial thrombosis. 
Additionally, one patient was treated for a left 
iliac arterial thrombus one month after dis-
charge. Due to the low number of patients with 
acute thrombotic events, no statistically signif-
icant relationship could be established between 
thrombosis and serum ADMA levels.

Receiver Operating Characteristic (ROC) 
curve analysis was performed to determine the 
optimal cutoff points for the SOFA and qSOFA 
scores, as well as the NLR, PLR, MLR, and CAR 
ratios (Table 2). Patients with high SOFA scores 
were found to have significantly longer hospital 
stays (p = 0.0001).

Table 2. Roc curve analysis for  Covid-19 pneumonia 
patients.

Cut-off Sensitivity 
%

Spesificity 
%

p

SOFA 2,5 62 38 0,0001*
qSOFA 0,5 20 77 0.008*

NLR 5,52 53 45 0,003*
PLR 189,83 46 53 0,34
LMR 0,40 54 40 0,12
CAR 29,36 31 69 0,05*
AST/ALT 1,33 40 54 0,017*

SOFA: Sequential Organ Failure Assessment; qSO-
FA: quick Sepsis-related Organ Failure Assessment; 
NRL: Neutrophil-Lymphocyte Ratio; PLR: Plate-
let-Lymphocyte Ratio; LMR: Lymphocyte-to-Mono-
cyte Ratio; CAR: C-reactive Protein-Albumin Ratio; 
AST: Aspartate Aminotransferase; ALT: Alanine Ami-
notransferase; *p<0,05 statistically significant.

A total of 46 patients had a low qSOFA 
score, and these patients were found to have a 
significantly shorter duration of hospitalization 
(p = 0.008).

Patients with a high CRP/Albumin Ra-
tio (CAR) had a mean hospitalization time of 
23.8 ± 3.8 days (range: 16.2–31.5), which was 
significantly longer (p = 0.05). Among the 29 pa-
tients with a high Neutrophil/Lymphocyte Ratio 
(NLR), eight died, and the mean hospitalization 
time was 23.6 ± 2.9 days (range: 17.8–29.4), 
also significantly prolonged (p = 0.03). Table 
3 summarizes the patients’ mean laboratory 
findings measured at the time of admission and 
during hospitalization.
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Sex, age, platelet count, lymphocyte count, 
ferritin levels, and D-dimer levels were not 
found to have a significant impact on mortality 
or total hospitalization time.

Discussion

This is a prospective study designed to 
evaluate the efficacy of serum ADMA levels—
an indicator of endothelial dysfunction—in 
predicting length of hospital stay, thrombo-
sis, and mortality in patients hospitalized with 
COVID-19 pneumonia.

Deaths associated with COVID-19 pneumo-
nia have been reported at varying rates, rang-
ing from 16% to 78% across different studies. A 
large study involving 20,133 patients reported 
an in-hospital mortality rate of 26% for those in 
general wards, with even higher rates among 
patients treated in intensive care units (ICUs) 
(9). In our study, the mortality rate was found to 

be 21%, which is consistent with findings in the 
existing literature.

ADMA is an endogenous inhibitor of nitric 
oxide (NO) synthesis. Its accumulation leads to 
inhibition of NO-mediated vasodilation, result-
ing in endothelial dysfunction. Elevated ADMA 
levels have been identified as an independent 
risk factor for cardiovascular diseases. A com-
prehensive meta-analysis involving 19,842 pa-
tients across 22 studies found a significantly 
increased risk of coronary artery disease and 
stroke in individuals with high ADMA levels 
(10). Additionally, several studies have shown 
that elevated ADMA levels are associated with 
increased short- and long-term mortality in 
critically ill patients (11).

The primary site of infection in COVID-19 
pneumonia is the upper and lower respiratory 
tract. The relationship between respiratory tract 
diseases and ADMA levels has been explored in 

Table 3. Laboratory findings and mean hospital stays of patients with Covid-19 pneumonia patients

Laboratory findings Number of patients Mean hospital stay P value
Lymphocytes,x109/ml 0,18
   <800 17 21,7±3(15-28,5)
   >800 43 16±2(12-20)
Platelets,x109/ml 0,15
   <100.000 13 21±2,7(15-26)
   >100,000 47 17±2(1,9-21)
CRP,mg/dl 0,001*
   <50 21 11±1,3(9-14,4)
   >50 29 22,5±2,7(17-28)
D-dimer,ng/ml 0,57
   ≤1000 51 17,9±2(14-22)
   >1000 9 18±2,9(12,4-23,8)
Ferritin,ml/ng 0,07
   <500 44 16,3±2(12-20,4)
   >500 16 23,3±3,5(16-30,2)

CRP: C-reactive Protein-Albumin Ratio. *p<0,05 statistically significant
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several studies. In 2017, Vögeli et al. investigat-
ed the association between ADMA levels and 
mortality in 268 patients with community-ac-
quired pneumonia (12). They found that ADMA 
levels were not a strong predictor of 30-day 
mortality (p = 0.086). However, elevated ADMA 
levels were associated with long-term mortal-
ity over a six-year follow-up, though this cor-
relation was largely attributed to comorbidities 
and advanced age. Additionally, ADMA, a known 
nitric oxide synthase (NOS) inhibitor, has been 
detected in the sputum of patients with chronic 
obstructive pulmonary disease (COPD), another 
respiratory tract condition (13).

Only one study in the literature has exam-
ined the relationship between ADMA levels, 
mortality, and organ failure in patients diag-
nosed with COVID-19 pneumonia. This was a 
retrospective study involving just 31 patients, 
and it did not specify whether the patients had 
pneumonia. Serum ADMA concentrations were 
measured at admission, and levels were found 
to be higher in the 9 patients who died com-
pared to those who survived (14). Notably, 16 
of the patients in that study were diagnosed 
with COVID-19 pneumonia at other centers and 
referred to the study center only after requir-
ing mechanical ventilation. The time interval 
between COVID-19 diagnosis and the devel-
opment of respiratory failure was not clearly 
reported. Furthermore, only 15 patients were 
included at the time of diagnosis. Despite this, 
ADMA levels at admission were relatively low. 
n contrast, our study was a prospective investi-
gation specifically involving patients diagnosed 
with COVID-19 pneumonia. Serum ADMA con-
centrations were measured in 60 patients using 
blood samples collected at the time of hospital 
admission. In our findings, ADMA levels were 
significantly lower in patients with COVID-19 
pneumonia compared to the control group 
(p = 0.042). However, no significant relation-

ship was observed between ADMA levels and 
length of hospital stay.

Low ADMA levels were first reported in 
2003 in blood samples of 25 mice with endo-
toxemia (15). Subsequently, a prospective study 
involving 17 healthy young volunteers without 
comorbidities showed a decrease in serum 
ADMA levels 3.5 hours after injection of Esche-
richia coli (16). In our study, blood samples were 
collected within hours of diagnosis and stored 
under appropriate conditions. These findings 
suggest that ADMA levels in infection-related 
conditions may vary depending on the stage of 
the disease, with levels potentially being lower 
in the early phase.

The pathogenesis of COVID-19 has not yet 
been fully clarified. In patients admitted to in-
tensive care units (ICUs), the primary cause 
of death is often related to viral sepsis. Some 
studies have reported a relationship between 
the severity of sepsis and plasma ADMA levels, 
while others have not found significant asso-
ciations (17). A prospective study conducted 
in 2012 involving 27 ICU patients with septic 
shock and 17 with cardiogenic shock found no 
correlation between in-hospital mortality and 
ADMA levels measured at ICU admission (18). 
In contrast, another prospective study involving 
young ICU patients with sepsis reported low-
er ADMA levels on the first day of admission 
compared to healthy volunteers (19). The lack 
of serious comorbidities in this younger patient 
group was a notable strength, as it excluded 
additional risk factors known to elevate ADMA 
levels—such as kidney failure, atherosclerosis, 
and liver dysfunction—which are more com-
mon in older populations.

In patients with COVID-19 pneumonia, 
D-dimer, ferritin, C-reactive protein (CRP), and 
lactate dehydrogenase (LDH) levels measured 
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at admission were significantly elevated com-
pared to the control group, consistent with 
findings in the literature (20). Natural killer (NK) 
cells and cytotoxic T lymphocytes play a critical 
role in the immune response to viral infections. 
Recent studies have shown that patients with 
severe COVID-19 pneumonia often present 
with lymphopenia, and lymphocyte levels are 
significantly lower in patients who succumb to 
the disease compared to survivors (21). In our 
study, lymphocyte counts were also signifi-
cantly lower in COVID-19 patients compared to 
the control group (p = 0.004), and patients with 
lymphopenia had a longer duration of hospital-
ization.

Another aim of this study was to investi-
gate the relationship between ADMA levels and 
thrombosis in patients with COVID-19 pneumo-
nia, given that ADMA is a key marker of vascular 
endothelial dysfunction and is associated with 
atherosclerosis. Among the 60 patients includ-
ed in the study, one developed acute ischemic 
cerebrovascular disease during hospitalization, 
while another developed lower extremity arte-
rial thrombosis, underwent peripheral angiog-
raphy, and subsequently received a stent. Both 
of these patients died during hospitalization. A 
third patient was treated for a left iliac arterial 
thrombus one month after discharge. In total, 
three patients experienced a thrombotic event. 
Due to the small number of such cases, a mean-
ingful statistical relationship between ADMA 
levels and thrombosis could not be established.

The SOFA score is commonly used as a 
prognostic tool to assess organ dysfunction in 
critically ill patients, including those with chron-
ic liver disease, hematological malignancies, 
and other severe conditions (22). In the context 
of COVID-19 pneumonia, several studies have 
demonstrated the prognostic value of the SOFA 
score, with a mean score of 2 reported among 

patients who later died (23, 24). Our study spe-
cifically focuses on a subset of COVID-19 pa-
tients with pneumonia—a group that holds 
a distinct clinical profile within the broader 
COVID-19 population. The mean SOFA score 
calculated at the time of hospital admission for 
all patients in our cohort was 2.43 ± 1.5 (range: 
0–6), slightly higher than values reported in the 
literature. This elevated score was expected, 
given the severity of illness in this pneumonic 
subgroup. Among patients who later required 
intensive care, the mean ICU SOFA score was 
5.18 ± 3.2 (range: 2–14), supporting findings 
by Raschke et al. in ICU patients requiring me-
chanical ventilation (25). These results suggest 
that initial SOFA scores may be insufficient for 
long-term prognostic assessment, as the clini-
cal condition and laboratory parameters of pa-
tients evolve over time. Serial measurements 
may provide more meaningful insights into dis-
ease progression and outcomes.

In our study, consistent with the findings of 
Liu et al., patients with a qSOFA score of 1 or 
higher exhibited increased mortality rates (26). 
Notably, all patients in our cohort who had a 
high qSOFA score (≥ 1) at the time of referral 
to the intensive care unit died (p = 0.07). Given 
that the qSOFA score can be quickly and eas-
ily calculated at the bedside without the need 
for laboratory tests, it should be considered a 
valuable prognostic tool—especially during the 
COVID-19 pandemic, which has placed a signif-
icant burden on emergency services.

C-reactive protein (CRP), an acute-phase 
reactant, has been reported to increase in cas-
es of COVID-19 pneumonia and may serve as 
an early predictor of severe infection—even 
before radiological findings are evident on CT 
scans (27). In our study, elevated CRP levels at 
the time of referral were significantly associat-
ed with prolonged hospitalization. Another pa-
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rameter that showed a significant association 
with both hospitalization time and mortality 
was the CRP/albumin ratio (CAR). This finding 
is consistent with previous studies in the litera-
ture (28). Given that both CRP and albumin can 
be easily measured in most healthcare settings, 
these two parameters may serve as practical 
and accessible tools for predicting disease se-
verity at the time of patient admission.

Recently, the Neutrophil/Lymphocyte Ra-
tio (NLR), Platelet/Lymphocyte Ratio (PLR), and 
Monocyte/Lymphocyte Ratio (MLR) have been 
increasingly utilized as prognostic indicators in 
various inflammatory conditions. These ratios 
have shown potential as useful parameters in 
assessing disease progression and prognosis in 
patients with COVID-19 pneumonia as well.

In a retrospective analysis of clinical data 
from 443 COVID-19 pneumonia cases, Shang 
et al. reported that NLR, CRP, and platelet 
counts could aid in assessing disease severity, 
with NLR identified as the most reliable mark-
er among them (29). The association between 
elevated NLR and increased disease severity in 
COVID-19 pneumonia has also been confirmed 
by other studies (30). In our study, although pa-
tients with low lymphocyte counts had longer 
hospitalization durations, this difference was 
not statistically significant. However, patients 
with higher NLR values exhibited both longer 
hospitalization times and higher mortality rates 
(p = 0.03). In contrast, PLR and MLR ratios were 
not effective in predicting prognosis in our pa-
tient cohort.

Limitations

The patient group included individuals with 
comorbidities known to increase plasma ADMA 
levels. Some studies have reported elevated 
ADMA levels, particularly in patients with active 
infections such as chronic obstructive pulmo-

nary disease (COPD) (31). Despite the presence 
of comorbidities, ADMA levels in our patient 
group were lower than those in the control 
group. It is important to note that plasma ADMA 
levels were measured only once—using blood 
samples obtained at admission—and were not 
monitored during the follow-up period. Seri-
al measurements could have provided insight 
into dynamic changes in ADMA levels over the 
course of the illness. Additionally, the number 
of patients who experienced thrombotic events 
was low, likely due to the limited sample size.

Conclusion

Serum ADMA concentrations measured in 
the early period of hospitalization were found to 
be significantly lower in patients with COVID-19 
pneumonia compared to the control group. 
However, no correlation was observed be-
tween ADMA levels and length of hospital stay. 
Given the complex and not yet fully understood 
pathogenesis of COVID-19, larger prospec-
tive studies are needed to further evaluate the 
role of ADMA as a marker of endothelial dys-
function. COVID-19 pneumonia cases requiring 
ICU admission continue to have high mortality 
rates. Therefore, assessing the degree of organ 
dysfunction is essential when making decisions 
about hospitalization and ICU referral. It is im-
portant to recognize that patients with a SOFA 
score ≥ 3, qSOFA score ≥ 1, CRP/Albumin ratio 
≥ 30, and Neutrophil/Lymphocyte Ratio ≥ 5 are 
at high risk of mortality and require early and 
aggressive clinical intervention.
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ABSTRACT

ÖZET

Objective: The mandibular condyle is a key anatomical landmark involved in facial growth. The temporomandibular joint (TMJ), 
which plays a crucial role in mastication and speech, is of significant interest to dentists, orthodontists, clinicians, and ra-
diologists. This study aims to document the normal morphological variations of the condyle using panoramic radiographs in 
pediatric populations.
Materials and Methods: The present study involved the radiographic evaluation of 400 condylar heads from 200 patients, 
comprising 101 females (50.5%) and 99 males (49.5%), aged between 6 and 12 years. Five types of condylar morphology were 
identified: (a) bird beak, (b) diamond, (c) oval, (d) crooked finger, and (e) smooth-shaped.
Results: A total of 133 patients were classified under the Diamond category. In the Oval category, the measurements of the 
right and left condyles were found to be similar. The remaining categories, in descending order of frequency, were Smooth, 
Cooked Finger, and Bird Beak. A statistically significant difference (p < 0.05) was observed between the left and right side 
measurements in female patients. 
Conclusions: We believe that increasing the sample size and incorporating three-dimensional evaluations will enhance the 
understanding of anatomical structures in this region. Future studies utilizing panoramic images reconstructed from three-di-
mensional data are needed to determine whether they can overcome the limitations associated with conventional and digital 
panoramic imaging. A comprehensive understanding of the morphological variations in mandibular condyle configuration is 
essential for distinguishing normal anatomical variants from pathological conditions.

Amaç: Mandibular kondil, yüz büyümesi için önemli bir anatomik dönüm noktasıdır. Temporomandibular eklemin (TME) en 
önemli fonksiyonları çiğneme ve konuşmadır ve diş hekimleri, ortodontistler, klinisyenler ve radyologlar için büyük ilgi çekicidir. 
Bu çalışmanın amacı, pediatrik popülasyonlarda panoramik radyografiler aracılığıyla kondilin farklı tipteki normal morfolojik 
varyasyonlarının belgelenmesidir. 
Gereç ve Yöntemler: Bu çalışma, 6-12 yaş arası 101’i (%50,5) kız ve 99’u (%49,5) erkek olmak üzere 200 kişinin görüntülen-
mesinin ardından 400 kondil başının radyolojik değerlendirmesini içermektedir. Beş tip kondiler morfoloji tanımlanmıştır: a)Kuş 
gagası, b) Elmas, c) Oval, d) Açılı, e) Düzgün şekilli. 
Bulgular: Elmas kategorisine toplam 133 kişi tespit edildi. Oval kategorisinde sağ ve sol taraftaki ölçümlerin simetrik (benzer) 
olduğu görülmüştür. Diğer kategoriler Elmas, Düz, Açılı ve Kuş Gagasıdır. Kızlarda sol ve sağ taraf ölçüm kategorileri arasındaki 
fark istatistiksel olarak anlamlı bulunmuştur. (p<0,05). 
Sonuç: Örneklem sayısının arttırılması ve üç boyutlu değerlendirmelerin yapılmasının bu bölgedeki anatomik yapıların tanımı ve 
değişimini netleştirmeye yardımcı olacağına inanıyoruz. Konvansiyonel ve dijital panoramik görüntülerin kısıtlamalarının üste-
sinden gelip gelmediklerini belirlemek için 3 boyutlu verilerden oluşturulan panoramik görüntüleri kullanan çalışmalara ihtiyaç 
vardır. Mandibular kondil şeklindeki morfolojik varyasyonların kapsamlı bir şekilde bilinmesi, standart bir varyant ile anormal bir 
durumu ayırt etmek için hayati önem taşımaktadır.
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Introduction

The temporomandibular joint (TMJ) is one 
of the most complex joints in the human body. 
It connects the mandible to the skull and func-
tions bilaterally and simultaneously. The TMJ 
comprises several key anatomical components: 
the mandibular condyle, the mandibular fossa, 
and the articular eminences of the temporal 
bone, along with the soft tissue structures in-
cluding the articular disc, its attachments, and 
the joint cavity (1).

The temporomandibular joint (TMJ), also 
known as the mandibular joint, is a bicondylar 
joint with an ellipsoid shape (2). Compared to 
other diarthrodial joints, the TMJ is considerably 
underdeveloped at birth, making it vulnerable to 
perinatal and postnatal insults. The joint con-
tinues to develop during early childhood as the 
jaw is engaged in sucking motions and, later, in 
chewing (3). The TMJ plays a critical role in mas-
tication and speech and is of significant interest 
to dentists, orthodontists, clinicians, and radiol-
ogists (4).

The mandibular condyle is a key anatomical 
landmark essential for facial growth (5). It can 
exhibit developmental variations as part of its 
adaptation to pathological conditions, develop-
mental abnormalities, and remodeling process-
es (6).

Changes in the morphology of the man-
dibular condyle can arise from various causes, 
including infections, trauma, tumors, condylar 
hyperplasia, and ankylosis (7). The shape of the 
mandibular condyle has been extensively evalu-
ated in previous studies, with considerable vari-
ation reported (8). Most morphological changes 
have been observed in the elderly, primarily due 
to degenerative alterations in the joint.

The appearance of the mandibular condyle 
can vary significantly between individuals and 
across age groups (3). A thorough understand-
ing of the anatomy and morphology of the en-
tire temporomandibular joint (TMJ) is essential 
for distinguishing normal developmental varia-
tions from pathological conditions. The “mixed 
dentition” period is particularly critical, as any 
developmental changes during this stage can 
affect the occlusal relationship of the perma-
nent dentition, which persists throughout life. 
During this period, various dentocraniofacial 
anomalies may arise. These anomalies may 
resolve spontaneously with continued growth 
and development or, if persistent, may require 
timely intervention to prevent further complica-
tions (9).

Limited data are available on the morpho-
logical appearance of the mandibular condyle in 
pediatric populations. A thorough understand-
ing of its morphological variations is essential 
for distinguishing normal anatomical variants 
from pathological conditions. This study aims 
to document the different types of normal mor-
phological variations of the condyle using pan-
oramic radiographs in pediatric patients.

Materials and Methods

This retrospective study was approved by 
the Afyonkarahisar Health Sciences University 
Clinical Research Ethics Committee (Approval 
No: 2023/494). The cross-sectional study was 
conducted at the Afyonkarahisar Health Scienc-
es University Faculty of Dentistry, Department 
of Pediatric Dentistry. A total of 400 condylar 
heads were radiographically evaluated from 
200 digitized orthopantomograms (OPGs). All 
available OPGs of individuals who visited the 
department between October 2023 and De-
cember 2023 were retrieved from the faculty 
archive, along with relevant demographic infor-
mation including age and gender.
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The inclusion criteria for the study were as 
follows:

i) panoramic radiographs of patients 
aged 6–12 years with available demographic 
information (age and gender);

ii) radiographs displaying a full view of either 
side of the mandible with optimal density and 
contrast; and

iii) absence of projection errors that could 
distort the image.

Panoramic radiographs were excluded from 
the study if they exhibited any pathology in the 
maxilla or mandible; evidence of mandibular 
fractures; developmental anomalies of the 
jaws; craniofacial syndromes; previous plating 
for fractures; presence of odontogenic cysts 
or tumors; complete dentures; or edentulous 
dental arches.

All radiographs were obtained using the 
same machine (Planmeca ProMax 2D, Finland) 
at Afyonkarahisar Health Sciences University, 
Faculty of Dentistry. The panoramic radiographs 
were collected in printed format using the 
Planmeca Romexis software. Five distinct types 
of condylar morphology were identified: (a) bird 
beak, (b) diamond, (c) oval, (d) crooked finger, 
and (e) smooth-shaped (Figure 1).

Figure 1: Shapes of condyle; a)Bird Beak, b) Diamond, 
c) Oval, d) Cooked Finger, e) Smooth

The study included 200 patients, comprising 
101 females (50.5%) and 99 males (49.5%) 
between the ages of 6 and 12 years. The mean 
age of the patients was 8.86 ± 2.06 years 
(Tables 1 and 2).

Table 1: Descriptive Statistics of Patients

 Statistics

Sex, n (%)  

Female 101 (%50.5)

Male 99 (%49.5)

Age 8.86±2.06

Right, n (%)  

Bird Beak 17 (%8.5)

Diamond 134 (%67)

Oval 28 (%14)

Cooked Finger 5 (%2.5)

Smooth 16 (%8)

Left, n (%)  

Bird Beak 9 (%4.5)

Diamond 133 (%66.5)

Oval 23 (%11.5)

Cooked Finger 17 (%8.5)

Smooth 18 (%9)

Total 200 (%100)
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Statistics

Data analysis was performed using IBM 
SPSS Statistics Standard Concurrent User Ver-
sion 26 (IBM Corp., Armonk, NY, USA). Descrip-
tive statistics were presented as frequency (n), 
percentage (%), and mean ± standard deviation. 
The relationships between dependent categori-
cal variables were assessed using the McNemar 
test. A p-value of <0.05 was considered statis-
tically significant.

Multiple correspondence analysis is a sim-
ple correspondence analysis extended to the 
case of the categorical variable Q and performed 
on the indicator matrix of the data. Suppose the 
variable q has jq categories and the sum of the 
categories is . N units, then the indica-
tor matrix Z becomes an nxJ dimensional matrix 
of zeros and ones.

In the analysis of the indicator matrix Z, the 
total variation becomes the chi-squared statis-

tic, calculated like a contingency table over Z, 
and is defined as  .

The indicator matrix is denoted as Z
 and shows the categories and the 

categorical variable . Since the Burt 
matrix B is symmetric, it can be shown that the 
optimal column parameters during the fitness 
analysis of the indicator matrix Z are similar to 
the row or column parameters during the anal-
ysis of the Burt matrix B. The principal inertias 
( components) of matrix B are the squares of 
those in the indicator matrix Z. In this way, once 
B is found, the solution for the columns (cate-
gories) of Z can be provided within the multiple 
correspondence analysis. Although the indica-
tor matrix Z covers the multidirectional infor-
mation contained in the data, it is clear that the 
multiple correspondence analysis analyses only 
two-way information. Consequently, it can be 
said that the multiple correspondence analysis 
is a weighted least squares approximation of 

Table 2: Comparison of Right and Left Side Measurement Categories

Right
Total  Test 

Statistics p  Bird 
Beak Diamond Oval Cooked 

Finger Smooth

Left

Bird 
Beak

n 6a 1b 1b 0a, b 1b 9

20.091 0.010

% 66.7% 11.1% 11.1% 0.0% 11.1% 100.0%

Diamond
n 9a, b 96b 18a, b 1a 9a, b 133

% 6.8% 72.2% 13.5% 0.8% 6.8% 100.0%

Oval
n 0a 18a 4a 0a 1a 23

% 0.0% 78.3% 17.4% 0.0% 4.3% 100.0%

Cooked 
Finger

n 0a 12a 1a 4b 0a 17

% 0.0% 70.6% 5.9% 23.5% 0.0% 100.0%

Smooth
n 2a, b 7b 4a, b 0a, b 5a 18

% 11.1% 38.9% 22.2% 0.0% 27.8% 100.0%

Total %
n 17 134 28 5 16 200

8.5% 67.0% 14.0% 2.5% 8.0% 100.0%

The application of line based labeling, where different letters in the same line indicate a statistical difference.
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the Burt matrix. The chi-squared statistic can 
be recalculated like a contingency table for B. It 
can be simplified as follows:

 (1)

Here, , represents the chi-square statis-
tic for the sub-table  of non-diagonal 
elements. Total Variation is measured as the 
sum of the following  . 

Given a Burt matrix B, multi-fitness analysis 
can be defined as a least-squares approxima-
tion of B with a lower-rank matrix H that mini-
mises the equation.

 (2)

This is a suitability analysis of the Burt ma-
trix B. The b here is the grand sum of matrix B. 
Dr, on the other hand, is the diagonal matrix of 
row and column category proportions, since 
matrix B is symmetric. Each sub-table Nqs can 
be expressed as  the total number of 
units n of the Burt matrix B as far as n is trans-
formed into a crosstabulation. For variable q, 
the vector of category proportions Jq is denot-
ed by rq, (1’rq = 1). This is also the set of row 
category proportions Nqs for any s. The Jq × Jq 
dimension is denoted by Dq, a diagonal matrix 
composed of q r elements. In this context, the 
equation can be rewritten as follows:

   (3)

Here, the supermatrix of Hqs is represented 
by H. 

In this case, 
, The equation (3), can be written in a simpler 
form as follows:

  (4)

The function minimized by this method is:

 (5)

The sum of the term  corresponds 
to the sub-table of elements above the diag-
onal elements of B. The minimisation of the 
equation (3) is equal to the minimisation of the 
inconsistency function defined by Healy & Gold-
stein (10)  and the internal consistency criterion 
defined by Nishisato (11).

Results

A total of 9 patients were classified under 
the Bird Beak category based on left-side con-
dylar measurements. Within this group, 66.7% 
remained in the Bird Beak category on the right 
side, while 11.1% shifted to the Diamond cate-
gory, 11.1% to the Oval category, and 11.1% to 
the Smooth category. A statistically significant 
difference was observed between the Bird Beak 
category and the Diamond, Oval, and Smooth 
categories (p < 0.05).

A total of 133 patients were classified under 
the Diamond category. Among these patients, 
6.8% were found in the Bird Beak category, 
72.2% remained in the Diamond category, 13.5% 
in the Oval category, 0.8% in the Cooked Finger 
category, and 6.8% in the Smooth category on 
the contralateral side. A statistically significant 
difference was observed between the Diamond 
and Cooked Finger categories (p < 0.05).

A total of 17 patients were classified under 
the Cooked Finger category. A statistically sig-
nificant difference was observed between the 
Cooked Finger category and all other condylar 
morphology categories (p < 0.05). Additionally, 
18 patients were included in the Smooth cat-
egory, and a significant difference was found 
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between the Smooth and Diamond categories.

The differences between left-sided and right-sided condylar morphology categories were ana-
lyzed according to gender. A statistically significant difference was observed between the left and 
right sides in female patients (p<0.05) (Table 3).

Table 3: Comparison of Right and Left Side Measurement Categories by Gender

 Right

Bird 
Beak Diamond Oval Cooked 

Finger Smooth Total  Test statistics p

Female

Bird Beak
n 3a 0b 0b 0b 1c 4

14.726 0.023

% 75.0% 0.0% 0.0% 0.0% 25.0% 100.0%

Diamond
n 5a, b 41a, b 13b 1a 2a 62

% 8.1% 66.1% 21.0% 1.6% 3.2% 100.0%

Oval
n 0a 12a 2a 0a 0a 14

% 0.0% 85.7% 14.3% 0.0% 0.0% 100.0%

Cooked 
Finger

n 0a 9a 0a 3b 0a 12

% 0.0% 75.0% 0.0% 25.0% 0.0% 100.0%

Smooth
n 0a 5a 1a 0a, b 3b 9

% 0.0% 55.6% 11.1% 0.0% 33.3% 100.0%

Total %
n 8 67 16 4 6 101

% 7.9% 66.3% 15.8% 4.0% 5.9% 100.0%

Male

Bird Beak
n 3a 1b 1a, b 0a, b 0b 5

12.669 0.124

% 60.0% 20.0% 20.0% 0.0% 0.0% 100.0%

Diamond
n 4a 55b 5a 0a 7a, b 71

% 5.6% 77.5% 7.0% 0.0% 9.9% 100.0%

Oval
n 0a 6a 2a 0a 1a 9

% 0.0% 66.7% 22.2% 0.0% 11.1% 100.0%

Cooked 
Finger

n 0a 3a 1a 1b 0a 5

% 0.0% 60.0% 20.0% 20.0% 0.0% 100.0%

Smooth
n 2a 2b 3a 0a, b 2a 9

% 22.2% 22.2% 33.3% 0.0% 22.2% 100.0%

Total
n 9 67 12 1 10 99

% 9.1% 67.7% 12.1% 1.0% 10.1% 100.0%

The application of line based labeling, where different letters in the same line indicate a statistical difference.

Among female patients, a total of 4 were classified under the Bird Beak category based on 
left-side measurements. A statistically significant difference was observed between the Bird Beak 
category and the Smooth, Diamond, Oval, and Cooked Finger categories (p < 0.05).

A total of 62 patients were classified under the Diamond category in this part of the study. 
Among these, 8.1% were found in the Bird Beak category, 66.1% remained in the Diamond cate-
gory, 21% were in the Oval category, 1.6% in the Cooked Finger category, and 3.2% in the Smooth 
category on the contralateral side. A statistically significant difference was observed between the 
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Oval category and both the Cooked Finger and 
Smooth categories (p < 0.05).

A total of 12 patients were classified un-
der the Oval category. Among these, 85.7% had 
right-sided measurements in the Diamond cat-
egory, while 14.3% had right-sided measure-
ments in the Oval category. This distribution 
showed a statistically significant difference (p 
< 0.05).

A total of 12 patients were classified under 
the Cooked Finger category. Among these, 75% 
had right-sided measurements in the Diamond 
category, while 25% had right-sided measure-
ments in the Cooked Finger category. A statis-
tically significant difference was observed be-
tween the Cooked Finger category and all other 
condylar morphology categories (p < 0.05).

A total of 9 patients were classified under 
the Smooth category. Among them, 55.6% had 
right-sided measurements in the Diamond cat-
egory, 11.1% in the Oval category, and 33.3% in 
the Smooth category. A statistically significant 
difference was observed between the Smooth 
category and all other categories, except for the 
Cooked Finger category (p < 0.05).

Table 4 presents the results of the indica-
tor matrix analysis. Based on this analysis, the 
rank of the corresponding Burt matrix was de-
termined to be 1. The “Inertia” column in Table 
4 indicates the amount of variance (inertia) ex-
plained by each dimension, representing the 
average variation across the levels of the vari-
ables. Analysis of these values shows that the 
contributions of each dimension to the total 
inertia are relatively similar. The proportion of 
total variance explained by each dimension was 
calculated by comparing the inertia of each di-
mension to the total inertia. The first dimension 
accounted for the highest explanatory power 
at 56.2%, followed by the second dimension at 

28.9%, yielding a combined explanation rate of 
85.1%.

Table 4: Initial Matrix Analysis Results

Dimension
Proportion of Inertia Confidence Singular 

Value

Accounted 
for

Cumula-
tive

Standard 
Deviation

Cor-
relation

1 0.562 0.562 0.026 0.571

2 0.289 0.851 0.029  

3 0.146 0.997   

4 0.003 1.000   

Total 1.000 1.000   

Although representing the relationships be-
tween the levels of these variables in a two-di-
mensional space is not sufficient to fully explain 
the overall variance, two dimensions were used 
for the purpose of visual interpretation. Table 5 
presents the correlation coefficients between 
the dimensions, the contribution of each level 
to the respective dimensions, and their coordi-
nates within the two-dimensional space.

As shown in Table 5, the Diamond catego-
ry makes the largest individual contribution to 
Dimension 1. However, when the Oval and Dia-
mond categories are considered together, they 
appear to contribute most significantly to both 
Dimension 1 and Dimension 2, depending on 
how they are grouped or ordered in the analysis.

Table 5: Central Coordinates of Categories of Variables 
According to Dimensions

Right Mass
Score in Dimension

Inertia
1 2

Bird Beak 0.083 -1.977 0.977 0.196
Diamond 0.673 0.293 -0.100 0.041
Oval 0.139 -0.223 -0.324 0.014
Cooked 
Finger 0.029 1.660 2.787 0.135

Smooth 0.076 -0.676 -0.668 0.068
Active 
Total 1.000   0.453

According to Figure 2, based on the distanc-
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es from the center—representing the overall 
mean configuration—the greatest symmetry 
between right and left condylar morphology is 
observed in the Oval category. In other words, 
when the condyle is classified as Oval, there is 
a high probability that the right and left mea-
surements are similar, indicating strong bilater-
al agreement. This is followed by the Diamond 
and Smooth categories, with lower levels of 
agreement observed in the Cooked Finger and 
Bird Beak categories.

Figure 2: Multiple Correspondence Analysis Graph

Discussion

The American Academy of Oral and Maxil-
lofacial Radiology recommends routine use of 
panoramic radiographs to evaluate the struc-
tural components of the temporomandibular 
joint (TMJ), due to their relatively low radiation 
exposure and cost compared to computed to-
mography (3).

Panoramic radiographs are the most 
commonly used diagnostic tool among dental 
clinicians, providing valuable information 
about the teeth, mandible, and associated 
jaw structures (3). Dentists and orthodontists 
widely regard panoramic radiography as the 
current standard of care for dental diagnosis 
and treatment planning, and it can also aid in 
the early detection of temporomandibular joint 
disorders (TMDs) (3, 12, 13). The mandibular 

condyle serves as a critical anatomical 
reference point in relation to facial growth, 
exhibiting considerable variation in shape and 
size across different age groups and individuals 
(3). Furthermore, the condylar process is a 
key anatomical component of the mandible, 
directing mandibular bone growth in both 
vertical and sagittal dimensions (14).

A comparative analysis of condylar head 
shape distributions across different dentition 
stages has shown that round-shaped condyles 
are most commonly observed during the prima-
ry dentition phase, while convex-shaped con-
dyles are most prevalent during the permanent 
dentition phase. A transitional pattern from 
round to convex shapes is typically observed 
during the mixed dentition period (15). In com-
parison, the age group analyzed in our study 
falls within the mixed dentition phase; howev-
er, the Diamond-shaped condyle was the most 
frequently observed morphology in our dataset.

Shaikh et al. reported that oval-shaped 
condylar morphology was more frequently 
observed in males, whereas diamond-shaped 
morphology was more prevalent in females 
(3). In contrast, our study found that dia-
mond-shaped condylar morphology was the 
most common in both male and female groups.

In a study by Al Saedi, the oval shape was 
reported as the most common form of the 
mandibular condyle in a young adult population, 
accounting for 56% of the total sample (8). Con-
versely, Ozbilen found that various non-oval 
condylar shapes became more prevalent with 
increasing age, likely due to heightened occlu-
sal forces (16). In our study, which focused on a 
younger age group, the Diamond-shaped con-
dyle was the most frequently observed mor-
phology.
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 Singh et al. conducted a study on the nor-
mal morphology of mandibular condyles with-
in a defined population and reported that the 
round-shaped morphology was the most prev-
alent, observed in 62% of the study population 
(1). He emphasized that the shape of the man-
dibular condyle can vary considerably and cate-
gorized it into four primary types: flat, pointed, 
angled, and round. Although a different classi-
fication system was employed in our study, we 
found that diamond-shaped condylar heads 
were more common than oval-shaped ones.

According to Khanai, the most common 
condylar shape observed in younger individuals 
was oval, whereas diamond-shaped condyles 
were more frequently seen in the older age 
group (17). This finding suggests that condy-
lar morphology may change with age and can 
be influenced by various factors, including age, 
sex, occlusal forces, malocclusion, and skeletal 
classification. However, in the present study—
despite the relatively young age of the partic-
ipants—the Diamond-shaped condyle was 
identified as the most prevalent morphology.

The findings from the study by Tanu et al. 
demonstrate that the morphology of the con-
dylar head undergoes notable changes during 
the mixed dentition period, with round-shaped 
condyles being more common in younger chil-
dren and convex-shaped condyles becoming 
more prevalent as children approach the estab-
lishment of fully functional dentition (18). In our 
study, the Diamond-shaped condylar head—
interpreted as a form of convex morphology—
was the most frequently observed in the mixed 
dentition population. This discrepancy may be 
attributed to racial or ethnic differences, as 
the study by Tanu et al. was conducted in a Far 
Eastern population.

To our knowledge, there is a lack of suf-

ficient studies examining the morphology of 
the mandibular condyle in a young and healthy 
Turkish pediatric population. Therefore, further 
research using cone beam computed tomogra-
phy (CBCT), which allows for more detailed and 
accurate evaluation of condylar morphology, is 
recommended. The absence of CBCT imaging in 
our study may be considered a limitation.

Conclusions

In this study, the most common shapes of 
the mandibular condyle were examined using 
panoramic radiographs of patients in their de-
velopmental period. The diamond-shaped con-
dyle was the most frequently observed in both 
sexes, accounting for approximately two-thirds 
of the sample. The Diamond–Diamond com-
bination was the most common bilateral pat-
tern. Further studies on Turkish pediatric pop-
ulations—particularly those employing Cone 
Beam Computed Tomography (CBCT)—are 
warranted. Increasing the sample size and in-
corporating three-dimensional evaluations will 
aid in better defining and understanding the 
morphological variations and developmental 
changes in this anatomical region.

Limitations

One of the main limitations of our study is 
the inability to utilize cone-beam computed to-
mography (CBCT), which provides high-resolu-
tion three-dimensional imaging of anatomical 
structures. Additionally, the sample size was 
relatively limited, and future studies should in-
clude a larger population to enhance the gener-
alizability of the findings.
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ABSTRACT

ÖZET

Objective: Cutaneous vasculitis includes a wide and heterogeneous spectrum of vasculitic syndromes characterized by inflam-
mation of skin blood vessels. When the disease is confined to the skin, the term single-organ cutaneous small vessel vasculitis 
is used. Data regarding this entity is limited. This study aims to retrospectively evaluate the clinicopathological characteristics 
of patients who were diagnosed with single-organ cutaneous small vessel vasculitis retrospectively.
Material and Methods: One hundred eight patients were included in the study. Demographic characteristics, clinical features, 
laboratory findings, etiological factors, treatment modalities, and prognoses of 108 patients were evaluated. Biopsy speci-
mens of patients were re-evaluated histopathologically.
Results: Most frequently acral involvement, and palpable purpura were observed in 82.4% of the patients. Clinical presentation 
was acute in 80 (74.1%) patients and relapse was seen in 24 (23.1%) patients. Relapse and ulcerative lesions were observed 
more frequently in chronic patients. The mean age was found to be lower in relapsing patients. Etiology was idiopathic in 
75% of the patients. The elevation of CRP was significant in patients with severe fibrinoid necrosis and subcutaneous tissue 
involvement. Treatment option with topical corticosteroids and nonsteroidal anti-inflammatory drugs (54,3%) was the most 
common type. The clinical and histopathological features were found to have no effect on relapse, but treatment type was 
associated with relapse. 
Conclusion: There are few studies on single organ cutaneous small vessel vasculitis. Results were similar to the features of the 
other studies. Further studies in which clinical and histopathological features will be evaluated together are needed.

Amaç: Kutanöz vaskülit, deri kan damarlarının enflamasyonu ile karakterize geniş ve heterojen bir vaskülitik sendrom spek-
trumunu içerir. Hastalık deriyle sınırlı olduğunda, tek organlı kutanöz küçük damar vasküliti terimi kullanılır. Bu antiteye ilişkin 
veriler sınırlıdır. Bu çalışmada tek organlı kutanöz küçük damar vasküliti tanısı alan hastaların klinikopatolojik özelliklerinin 
retrospektif olarak değerlendirilmesi amaçlanmıştır.
Gereç ve Yöntemler: Yüz sekiz hasta çalışmaya dahil edildi. Hastaların demografik özellikleri, klinik özellikleri, laboratuvar bul-
guları, etiyolojik faktörleri, tedavi modaliteleri ve prognozları değerlendirildi. Hastaların biyopsi örnekleri histopatolojik olarak 
yeniden değerlendirildi.
Bulgular: Hastaların %82,4’ünde akral tutulum mevcuttu.  Palpabl purpura (%82,4) en sık görülen deri lezyonuydu. Klinik prez-
entasyon 80 (%74,1) hastada akut iken, 24 (%23,1) hastada nüks görüldü. Kronik hastalarda nüks ve ülseratif lezyonlar daha sık 
gözlendi. Nüks eden hastalarda yaş ortalaması daha düşük bulundu. Hastaların %75’inde etiyoloji idiyopatikti. CRP yüksekliği 
şiddetli fibrinoid nekroz ve subkutan doku tutulumu olan hastalarda anlamlıydı. Topikal kortikosteroidler ve nonsteroid anti-
inflamatuvar ilaçlarla tedavi seçeneği (%54,3) en yaygın tipti. Klinik ve histopatolojik özelliklerin nüks üzerinde etkisi olmadığı, 
ancak tedavi tipinin nüks ile ilişkili olduğu bulunmuştur. 
Sonuç: Tek organ kutanöz küçük damar vasküliti ile ilgili az sayıda çalışma vardır. Sonuçlar diğer çalışmaların özelliklerine ben-
zerdi. Klinik ve histopatolojik özelliklerin birlikte değerlendirileceği ileri çalışmalara ihtiyaç vardır.
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Introduction

Cutaneous vasculitis is an inflammatory 
disease affecting the dermal blood vessel walls. 
The skin, as the organ primarily involved in vas-
culitis, facilitates physical examination and safe 
biopsy, thus allowing accurate identification of 
inflammatory lesions of the cutaneous vascu-
lature. Cutaneous vasculitis may present clini-
cally as cutaneous component of vasculitis, the 
cutaneous limited component of systemic vas-
culitis or the cutaneous predominant expres-
sion or single organ vasculitis alone. Multiple 
and polymorphic vasculitis lesions have a wide 
spectrum of clinical manifestations depending 
on the location and size of the blood vessels in-
volved. The type of inflammatory infiltration is 
also a key finding in the diagnosis of cutaneous 
vasculitis (1).

In 2012, the International Chapel Hill Con-
sensus Conference (CHCC) defined single-or-
gan vasculitis affecting arteries or veins of any 
size in only a single organ without systemic in-
volvement. If the vasculitis is limited to the skin, 
the term single-organ cutaneous small vessel 
vasculitis (SoCSVV) was adopted. The presence 
of characteristic leukocytoclastic vasculitis 
(LCV) on biopsy and vasculitis confined to the 
skin were stated as the diagnostic criteria for 
(SoCSVV) (2).

There are limited number of studies on 
SoCSVV in the literature (3-5). Although the dis-
ease is a self-limiting condition with good clini-
cal outcomes, significantly higher relapse rates 
and challenges in its treatment may be experi-
enced due to complications encountered during 
daily clinical practice (6). In our study, we aimed 
to screen and clinicopathologically evaluate pa-
tients diagnosed with cutaneous vasculitis in 
terms of additional systemic involvement and 
to investigate clinical and histopathologic fea-
tures, etiologic factors, treatment modalities 

and prognosis of the patients who fulfilled the 
diagnostic criteria of SoCSVV.

Materials and Methods

Patient population

In this study, patients diagnosed with vas-
culitis based on histopathological examination 
of their skin biopsy specimens in the Derma-
tology Clinic of IKCU Atatürk Training and Re-
search Hospital between 2006 and 2020 were 
analyzed. Clinical and laboratory data of the pa-
tients were retrieved retrospectively from pa-
tient files and electronic medical records. 

Skin biopsy specimens of these patients 
stored in the pathology archive were re-evalu-
ated by a pathologist, and patients diagnosed 
with LCV were evaluated once more in terms 
of clinical features and systemic involvement 
elaborated below. LCV was defined as neutro-
phil infiltration in the vessel wall, swelling of 
endothelial cells, erythrocyte extravasation and 
fibrinoid necrosis and nuclear dust (dust), which 
are characteristic findings in skin biopsy (7). In 
2012, patients in the group defined as SoCSVV 
without other organ involvement, which was 
accepted in CHCC, constituted the population of 
the study.

Clinical and laboratory definitions

A total of 108 patients diagnosed with 
SoCSVV were evaluated in terms of age, gen-
der, type of skin lesions (palpable purpura, ul-
cerative lesion, palpable purpura+non-palpa-
ble purpura, palpable purpura+vesicle/bulla), 
area involved (acral, generalized), clinical pre-
sentation (acute, chronic), etiological factors 
(idiopathic, drug, infection, drug+infection), 
treatment modalities and prognosis (complete 
remission, relapse). Single episodes lasting less 
than three months were considered acute, pro-
longed disease course lasting longer than three 
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months or recurrent episodes at least twice in 
a period exceeding three months were consid-
ered chronic SoCSVV. Relapses were defined as 
recurrence of vasculitis symptoms following a 
remission period of more than one month. 

Complete blood counts, results of liver, 
kidney function, fecal occult blood tests, hep-
atitis B, hepatitis C and HIV serologies, levels 
of antinuclear antibody (ANA), serum comple-
ment, anti-neutrophil cytoplasmic antibodes 
(p-ANCA, and c-ANCA), rheumatoid factor (RF), 
and chest X-ray findings of the patients were 
re-evaluated in terms of the presence of sys-
temic involvement. Inflammation markers of 
patients diagnosed with SoCSVV as C-reactive 
protein (CRP) and erythrocyte sedimentation 
rate (ESR) were also evaluated. 

Skin biopsy specimens were evaluated his-
topathologically for the presence of neutro-
philic infiltration in the vessel wall, swelling of 
endothelial cells, erythrocyte extravasation and 
fibrinoid necrosis (fibrin deposition in the vessel 
wall), nuclear dust, leukocytoclasia, perivascu-
lar cell infiltration, ulcer-necrosis, granuloma, 
endothelial change and subcutaneous tissue 
involvement which are characteristic diagnostic 
features of LCV (7).

Statistical analysis

Statistical analysis of the data was per-
formed using SPSS 22.0 program. Chi-square 
test was used to reveal the differences between 
nominal and ordinal variables, Mann-Whitney U 
and Wilcoxon tests were used to examine the 
differences between independent variables, 
and Student-t test was used to evaluate nu-
merical variables with normal distribution char-
acteristics. Logistic regression test was used 
for prognostic and predictive factors. P values 
of 0.05 and below were considered statistically 
significant.

Results

A total of 108 patients with a mean age of 
52.21±19.98 years including 58 (53.7%) female, 
and 50 (46.3%) male cases ( female/male: 1.16) 
among 728 patients diagnosed with vasculitis 
based on their clinical features and histopatho-
logical examination findings of their skin biopsy 
specimens archived between 2006 and 2020 
and re-evaluated according to International 
CHCC criteria, received the diagnosis of SoCSVV. 
The flow chart of the study is shown in Figure 1.

Figure 1. The flow chart of the study.

The distribution of the patients in terms of 
involved area, skin lesions, clinical presentation 
and prognosis is shown in Table 1. 
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Table 1. Distribution of patients with SoCSVV in terms 
of affected area, skin lesions, clinical presentation and 

prognosis.

n %

Affected area 108 100

   Acral 89 82,4
   Generalized 19 17,6
 Skin lesions 108 100
   Palpable purpura 89 82,4
   Ulcerative lesion 10 9,3
   Palpable purpura + non-palpable 
purpura 5 4,6

   Palpable purpura + vesicle/bulla 4 3,7
 Clinical presentation 108 100
   Acute 80 74,1
   Chronic 28 25,9
Prognosis 104 100
   Relapse 24 23,1
   Complete remission 80 76,9

Biopsy specimens of 108 patients diag-
nosed with SoCSSV were evaluated for histo-
pathologic features of LCV such as neutrophils 
in the vessel wall, fibrinoid necrosis (Figure 2), 
nuclear dust (Figure 3), erythrocyte extravasa-
tion (Figure 4) and severity of these features. In 
addition, perivascular cell infiltration (Figure 5), 
ulcer-necrosis, granuloma, endothelial change 
(Figure 2), and involvement of subcutaneous 
tissue (Figure 6) were included in the histo-
pathologic evaluation. Granuloma was not de-
tected in any patient. 

Figure 2. (A) Fibrinoid necrosis (Hematoxylin-Eosin x 
100), (B) Fibrinoid necrosis (Hematoxylin-Eosin x 200), 

(C) Fibrinoid necrosis and endothelial shedding and 
swelling (Hematoxylin-Eosin x 400).

Figure 3. Fibrinoid necrosis and nuclear dust (Hema-
toxylin-Eosin x 200).

Figure 4. Erythrocyte extravasation, neutrophil+eo-
sinophil infiltration and fibrinoid necrosis (Hematoxy-

lin-Eosin x 400).
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Figure 5. Perivascular cell infiltration and nuclear dust 
(Hematoxylin-Eosin x 200).

Figure 6. Polymorphonuclear cell infiltration and fibri-
noid necrosis including subcutaneous tissue involve-

ment (Hematoxylin-Eosin x 100).

The comparison of clinical and histopatho-
logic features according to acute and chronic 
presentation of vasculitis in 108 patients with 
SoCSSV is shown in table 2. Clinical characteris-
tics (gender, area involved, type of skin lesions, 
etiologic factors, prognosis) and histopatholog-
ic features (neutrophil infiltration in the vessel 
wall, fibrinoid necrosis, nuclear dust, erythro-
cyte extravasation, perivascular cell infiltra-
tion, endothelial change, level of involvement) 
in terms of acute and chronic presentation of 
vasculitis, a statistically significant difference 
was found between acute and chronic cases 
in terms of type of skin lesions and prognosis 
(p<0.05). While ulcerative lesions were less 
common in acute cases compared to chronic 

cases, complete remission rates were signifi-
cantly higher than chronic cases. No statistical-
ly significant difference was found between the 
other groups compared.
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Table 2. Comparison of clinical and histopathological features in patients with SoCSSV according to acute and 
chronic presentation of vasculitis.

 Clinical presentation

X2 pAcute Chronic
n % n %

Gender
Female 45 56,3 13 46,4

0,805 0,370
Male 35 43,8 15 53,6

Affected area
Acral 65 81,3 24 85,7

0,285 0,775
Generalized 15 18,8 4 14,3

Skin lesions

Palpable purpura 69 86,3 20 71,4
Ulcerative lesion 3 3,8 7 25,0
Palpable purpura + Non- palpable pur-
pura 4 5,0 1 3,6 10,021 0,009

Palpable purpura + vesicle/bulla 4 5,0 - -

Palpable purpura
No 11 13,8 8 28,6

3,143 0,089
Yes 69 86,3 20 71,4

Ulcerative lesion
No 77 96,3 21 75,0

11,147 0,003
Yes 3 3,8 7 25,0

Palpable purpura + 
non- palpable purpura

No 76 95,0 27 96,4
0,096 1,000

Yes 4 5,0 1 3,6

Palpable purpura +
vesicle/bulla

No 76 95,0 28 100,0
1,454 0,571

Yes 4 5,0 - -

Etiology

 Idiopathic 57 71,3 24 85,7
 Drug 14 17,5 2 7,1

2,440 0,568
 Infection 4 5,0 1 3,6
 Drug&infection 5 6,3 1 3,6

Prognosis
 Complete remission 76 97,4 4 15,4

73,956 <0,001
 Relapse 2 2,6 22 84,6

Neutrophils in the 
vascular wall

 Mild-Moderate 40 50,0 12 42,9
0,424 0,515

 Severe 40 50,0 16 57,1

Fibrinoid necrosis
 Mild-Moderate 40 50,0 12 42,9

0,424 0,515
 Severe 40 50,0 16 57,1

Nuclear dust
 Mild-Moderate 32 40,0 13 46,4

0,353 0,553
 Severe 48 60,0 15 53,6

Erythrocyte 
extravasation

 Mild-Moderate 48 60,0 14 50,0
0,848 0,357

 Severe 32 40,0 14 50,0

Perivascular cell 
infiltration

Neutrophil+less eosinophil or neutrop-
hil+eosinophil 18 22,5 6 21,4

Neutrophil or  eosinophil or  lymphocyte 
or  neutrophil+lymphocyte or mixt 62 77,5 22 78,6 0,014 0,907

Endothelial change

No 11 13,8 4 14,3
 Shedding 7 8,8 2 7,1
 Swelling 34 42,5 14 50,0 3,854 0,399
 Shedding+Swelling 27 33,8 6 21,4
 Uncertain 1 1,3 2 7,1

Involvement of the sub-
cutaneous tissue

No 29 47,5 10 47,6
<0,001 0,995

Yes 32 52,5 11 52,4

Pearson Chi-Square, Fisher’s Exact test
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The comparison of clinical features, treatment modalities and histopathological features in 
108 patients with SoCSSV in terms of CRP elevation is shown in table 3. When the mean age distri-
bution of the patients evaluated as SoCSVV was statistically compared in terms of gender, clinical 
presentation, area of involvement, type of skin lesions and etiologic factors, the age of patients 
with complete remission according to prognosis was significantly higher than the age of patients 
with relapse (p<0.05). No statistically significant difference was found between the other groups 
compared. CRP elevation among inflammatory markers, clinical features of SoCSVV (gender, clin-
ical presentation, area involved, type of skin lesions, etiologic factors, prognosis), preferred treat-
ment modalities and histopathologic features (neutrophil infiltration in the vessel wall, fibrinoid 
necrosis, nuclear dust, erythrocyte extravasation, perivascular cell infiltration, endothelial change, 
involvement level), there was a statistically significant difference between treatment modalities 
and histopathologic features of fibrinoid necrosis and involvement level (p<0.05). When treatment 
modalities were compared in pairs, CRP elevation was statistically significant in colchicine and 
systemic corticosteroid treatment, topical corticosteroid and NSAID treatment and topical cortico-
steroid and systemic corticosteroid treatment. In patients with histopathologically severe fibrinoid 
necrosis, there was a statistically significant CRP elevation compared to those with moderate to 
mild fibrinoid necrosis. CRP elevation was statistically significant in patients with subcutaneous 
tissue involvement compared to patients without subcutaneous tissue involvement. No statisti-
cally significant difference was found between the other groups compared (Table 3). 

Table 3. Comparison of clinical features, treatment modalities and histopathological features in patients with 
SoCSSV in terms of CRP elevation.

CRP

X2 pNormal High
n % %

Gender
Female 17 53,1 36 54,5

0,018 0,895
Male 15 46,9 30 45,5

Clinical 
presentation

Acute 22 68,8 51 77,3
0,824 0,364

Kronik 10 31,3 15 22,7

Affected area
Akral 29 90,6 54 81,8

1,289 0,256
Generalize 3 9,4 12 18,2

Skin lesions

Palpable purpura 30 93,8 55 83,3
Ulcerative Lesion 1 3,1 6 9,1

3,205 0,355
Palpable purpura + Non-palpable purpura 1 3,1 1 1,5
Palpable purpura + Vesicle/bulla 0 0,0 4 6,1

Etiology

Idiopathic 24 75,0 50 75,8
Drug 4 12,5 9 13,6

0,456 1,000
Infection 2 6,3 3 4,5
Drug&Infection 2 6,3 4 6,1

Treatment

Topical Corticosteroid + NSAID 17 54,8 38 57,6
Topical Corticosteroid + Colchicine 3 9,7 3 4,5
Topical Corticosteroid + Systemic Corticosteroid 5 16,1 23 34,8 9,732 0,013
Colchicine + Systemic Corticosteroid 6 19,4 2 3,0
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Pearson Chi-Square, Fisher’s Exact test

For direct immunofluorescence (DIF) exam-
ination, 38 (35.1%) of one hundred and eight pa-
tients were sampled and only 5 (13.1%) of them 
were positive. Two (40%) patients had isolated 
IgG positivity, one (20%) patient had isolated C3 
positivity, and two (40%) patients had IgG and 
C3 positivity. 

Since cutaneous biopsy specimens of twen-
ty-six (24.08%) patients did not include subcu-
taneous tissue, when the relationship between 
subcutaneous tissue involvement and area 
of involvement, type of skin lesions, etiologic 
factors and prognosis was investigated in 82 

(75.92%) SoCSVV patients, a statistically signif-
icant difference was found in terms of the type 
of skin lesions (p<0.05). Histopathologically, the 
frequency of ulcerative lesions in patients with 
subcutaneous tissue involvement was statisti-
cally significantly higher than in patients with-
out subcutaneous tissue involvement, while 
the frequency of palpable purpura in patients 
without subcutaneous tissue involvement was 
statistically significantly higher than in patients 
with subcutaneous tissue involvement. No sta-
tistically significant difference was found be-
tween the other groups compared (Table 4).

Paired Matching in 
Treatment

Topical Corticosteroid + NSAID 
vs Topical         Corticosteroid +Colchicine  0,384

Topical Corticosteroid+NSAID vs 
Topical Corticosteroid+Systemic Corticosteroid 0,294

Colchicine+Systemic Corticosteroid 0,043
Topical Corticosteroid + Colchicine vs Topical 
Corticosteroid + Systemic Corticosteroid 0,126

Topical Corticosteroid + Colchicine vs Colchici-
ne+Systemic Corticosteroid 0,0580

Topical Corticosteroid + Systemic Corticosteroid 
vs Colchicine + Systemic Corticosteroid 0,005

Prognosis
 Complete remission 22 71,0 52 81,3

1,282 0,257
 Relapse 9 29,0 12 18,8

Neutrophils in the   
vascular wall

 Mild-Moderate 13 40,6 31 47,0
0,351 0,554

 Severe 19 59,4 35 53,0

Fibrinoid necrosis
 Mild-Moderate 20 62,5 26 39,4

4,620 0,032
 Severe 12 37,5 40 60,6

Nuclear dust
 Mild-Moderate 12 37,5 27 40,9

0,105 0,746
 Severe 20 62,5 39 59,1

Erythrocyte 
extravasation

 Mild-Moderate 18 56,3 36 54,5
0,025 0,874

 Severe 14 43,8 30 45,5

Perivascular cell 
infiltration

Neutrophil+less osinophil or neutrophil+
eosinophil 10 31,3 13 19,7

1,601 0,206
Neutrophil or  eosinophil or  lymphocyte or  
neutrophil+lymphocyte or mixt 22 68,8 53 80,3

Endotelial change 

No 4 12,5 8 12,1
Shedding 1 3,1 6 9,1
Swelling 17 53,1 29 43,9 1,599 0,866
Shedding+Swelling 9 28,1 21 31,8
Uncertain 1 3,1 2 3

Involvement of the    
subcutaneous tissue

No 15 62,5 18 36,7
4,317 0,038

Yes 9 37,5 31 63,3
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When the relationship between the type of 
skin lesions in patients with SoCSVV and gender, 
etiologic factors, treatment options and prog-
nosis was investigated, no statistically signifi-
cant difference was found between the groups. 
One hundred and eight patients with SoCSVV 
were treated in 105 patients (97.2%). When the 
treatment modalities of the treated patients 
were compared in terms of area of involvement, 
type of skin lesions, etiologic factors and clinical 
presentation of vasculitis, a statistically signif-
icant difference was found between the treat-
ment modalities in terms of clinical presenta-
tion (p<0.05). The rate of chronic presentation 
was significantly higher in patients given topi-
cal corticosteroids and NSAIDs than in patients 

given topical corticosteroids and colchicine, 
topical corticosteroids and systemic cortico-
steroids, and colchicine and systemic cortico-
steroids. No statistically significant difference 
was found between the other groups compared 
(Table 5). When gender, area of involvement, 
type of skin lesions, etiologic factors, ESR ele-
vation, CRP elevation, treatment modalities and 
histopathologic features that may affect prog-
nosis in patients with SoCSVV were evaluated 
by single logistic regression analysis, topical 
corticosteroids and NSAIDs, topical corticoste-
roids and colchicine, and colchicine and system-
ic corticosteroids were found to be statistically 
significant for relapse (p<0.05).

Table 4. Relationship between subcutaneous tissue involvement and the area of   involvement, type of skin le-
sions, etiological factors and prognosis in patients with SoCSVV.

Involvement of the
subcutaneous tissue

X2 pNo Yes
n % n %

Affected area 
Acral 30 76,9 38 88,4

1,893 0,169
Generalized 9 23,1 5 11,6

Skin lesion

Palpable purpura 36 92,3 32 74,4
Ulcerative lesion - - 8 18,6
Palpable purpura + non- palpable 
purpura 3 7,7 1 2,3 11,169 0,003

Palpable purpura + vesicle/bulla - - 2 4,7

Palpable purpura
No 3 7,7 11 25,6

4,623 0,032
Yes 36 92,3 32 74,4

Ulcerative lesion
No 39 100,0 35 81,4

8,040 0,006
Yes - - 8 18,6

Palpable purpura + 
non- palpable purpura

No 36 92,3 42 97,7
1,269 0,342

Yes 3 7,7 1 2,3
Palpable purpura + 
vesicle/bulla

No 39 100,0 41 95,3
1,859 0,495

Yes - - 2 4,7

Etiology

Idiopathic 26 66,7 35 81,4
Drug 10 25,6 3 7,0

5,497 0,126
Infection 2 5,1 3 7,0
Drug&infection 1 2,6 2 4,7

Prognosis
Complete remission 27 73,0 33 80,5

0,619 0,432
Relapse 10 27,0 8 19,5

Pearson Chi-Square, Fisher’s Exact test
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Discussion

Defined in the 2012 CHCC, SoCSVV is con-
sidered a vasculitis affecting the skin without 
involvement of vessels in any other organ. 
Therefore, few patients with LCV may fulfill the 
SoCSVV criteria (2). SoCSVV usually presents 
with a good clinical picture and the prognosis is 
mild. Although less frequent, the fact that the 
disease may progress with relapses may lead 
to increased costs and patient concerns (6).

Since SoCSVV has been defined relative-
ly recently, epidemiologic and clinical data are 
limited. In our retrospective study, the mean 
age of patients with SoCSVV was 52.21±19.98 
years and a slight female predominance was 
found. In studies conducted with patients with 
SoCSVV, the mean age was found to be 66.9, 
50 and 56 years, with a slight female predom-
inance in only one study (6, 8-9). In a study on 
LCV including 75 patients in Türkiye, the mean 
age was found to be 43.5 years (10). In a more 

Table 5. Comparison of treatment modalities in patients with SoCSVV in terms of area of   involvement, type of 
skin lesions, etiological factors and clinical presentation.

                                          Treatment

X2 p
Topical 

Corticosteroid
+ NSAID

Topical 
Corticosteroid 

+ Colchicine

Topical 
Corticosteroid 

+Systemic 
Corticosteroid

Colchicine
+Systemic 

Corticosteroid

n % n % n % n %

Affected area 
Acral 50 87,7 6 85,7 25 75,8 6 75

2,856 0,390
Generalized 7 12,3 1 14,3 8 24,2 2 25

Skin lesions

Palpable purpura 49 86 4 57,1 26 78,8 8 100
Ulcerative lesion 2 3,5 2 28,6 6 18,2 - -
Palpable purpura 
+ non-palpable 
purpura 2 3,5 1 14,3 1 3 - - 13,214 0,071

Palpable purpura 
+  vesicle/bulla 4 7 - - - - - -

Etiology

Idiopathic 39 68,4 6 85,7 25 75,8 8 100
Drug 10 17,5 1 14,3 5 15,2 - -

3,694 0,937
Infection 3 5,3 - - 2 6,1 - -
Drug&infection 5 8,8 - - 1 3 - -

Clinical pre-
sentation of 
vasculitis

Acute 50 87,7 3 42,9 23 69,7 3 37,5
14,702 0,001Chronic 7 12,3 4 57,1 10 30,3 5 62,5

Acute 50 87,7 3 42,9
0,014

Chronic 7 12,3 4 57,1
Acute 50 87,7

10
23 69,7

0,035
Chronic 7 12,3 30,3
Acute 50 87,7

5 62,5
3 37,5

0,004
Chronic 7 12,3
Acute

4
3 42,9 23 69,7

0,214
Chronic 57,1 10 30,3
Acute

4
3 42,9

5          62,5
3 37,5

1,000
Chronic 57,1
Acute

10       30,3
23 69,7 3 37,5

0,117
Chronic 5 62,5

Fisher’s exact test
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comprehensive review, the mean age in cuta-
neous vasculitis was reported to be 47 years 
(11). In a study in which patients with SoCSVV 
were compared with the LCV patient group, the 
mean age of the patient group with SoCSVV was 
found to be higher (9). When evaluated together 
with the clinical characteristics, the mean age of 
the patients who were found to have complete 
remission in our study was higher than the pa-
tients who showed relapse and it was thought 
that the possibility of relapse was higher in 
younger patients with SoCSVV.

When the distribution of skin lesions was ex-
amined, nearly all patients had lower extremity 
involvement. Consistent with our study, Bouill-
er et al. reported acral involvement in 79.3% of 
patients with SoCSVV (9), and Pastuszczak et al. 
reported acral involvement in 83.3% of patients 
with SoCSVV (6). The most common clinical 
manifestation of LCV is palpable purpura, which 
occurs mostly on the feet and lower extremi-
ties. Lesions can also occur on the forearms and 
hands. may be observed, but it is not frequently 
observed in the upper part of the trunk. Simi-
lar to previous studies, palpable purpura was 
observed in 90.7% of patients in our study, ul-
cerative lesions were present in 9.3%. In other 
studies conducted with patients with SoCSVV, 
ulcer rates were found to be 17.2% and 16.7%, 
which are slightly higher than our study (6, 9).

According to the anamnesis at the time of 
presentation, 80 (74.1%) of the patients in our 
study had an acute course and 28 (25.9%) had 
a chronic course. In the few studies conduct-
ed with SoCSVV, there was no information on 
whether the patients presented with acute or 
chronic symptoms. In the study by Bouiller et 
al, it was reported that skin lesions persisted 
for one month or more in 27.6% of twenty-nine 
SoCSVV patients (9). In a study involving 82 pa-
tients with LCV, it was reported that 56.09% of 

the patients presented with acute clinic (12). In 
another study on cutaneous vasculitis, chron-
ic presentation was found to be approximately 
20% (11).

Known etiologic causes of cutaneous vas-
culitis include infections, connective connective 
tissue diseases, drug reactions and malignan-
cies (13). In our study, 75% of the patients with 
SoCSVV were evaluated as idiopathic. This rate 
was found to be 45.8% and 46.7% in two other 
studies conducted with patients with SoCSVV. 
In the same two studies, drug etiology was re-
ported as 16.7% and 25%, respectively (6, 8). In 
our study, the rate of drugs among etiologic 
factors was 14.8%. The high rate of idiopathic 
etiology in our study may be explained by the 
fact that the study was retrospective and did 
not have sufficient anamnesis data. In a review 
including studies on CSVV, the rate of patients 
with drugs in the etiology was reported as 10-
15%, similar to our study (14).

Among the 108 patients with SoCSVV in-
cluded in our study, 105 were treated. In a study 
involving sixty SoCSVV patients, it was reported 
that 33.3% of the patients received treatment 
and 13.3% of these patients received NSAIDs, 
15% received systemic corticosteroids, 3.3% 
received antihistamines and 1.7% received col-
chicine (8). In a study including 29 patients with 
SoCSVV, it was reported that only 17.2% of the 
patients received a specific treatment and this 
treatment was prednisone treatment (9). In an-
other study involving twenty-four patients with 
SoCSVV, it was reported that 70.8% of the pa-
tients received treatment, 37.5% of all patients 
received systemic corticosteroid treatment and 
33.3% received systemic antibiotic treatment 
(6). Although there is not enough data for treat-
ment recommendations for SoCSVV, it has been 
reported that systemic treatment is not needed 
for LCV unless there are hemorrhagic bullae 



Volume: 5 - Issue: 1 Nisan|April 2025 33

Davarci et al.

suggestive of necrosis or ulceration or systemic 
involvement (15). However, the fact that sys-
temic treatment was given to all but three of 
the patients included in our study shows that 
conservative treatment approach is not pre-
ferred in cases where vasculitis is limited to the 
skin. It is noteworthy that systemic treatment 
was given to all those for whom drugs were 
considered in the etiology.

Elevated CRP was found in 90.7% of patients 
with inflammation and tissue damage, and ele-
vated ESR, which is used to determine inflam-
matory activity, was investigated in 91.6% of 
patients and found to be elevated in 67.3% and 
61.6%, respectively. In a study conducted with 
patients with SoCSVV, CRP elevation was found 
in 78.6% of patients and ESR elevation was 
found in 86.4% of patients, and these rates were 
slightly higher compared to our study (9). In an-
other study including patients with SoCSVV, it 
was reported that one of the most common lab-
oratory findings was elevated ESR, but the rate 
was not specified (8). In a study investigating 
patients with LCV, CRP values of 196 patients 
were examined and CRP values were found to 
be elevated in 70.91% of the patients (16). In a 
retrospective study of 275 patients with cuta-
neous vasculitis, it was reported that 49.1% had 
elevated CRP and 72.9% had elevated ESR (17).

When evaluated together with histopatho-
logic features, CRP elevation was found to be 
significant in cases with severe fibrinoid ne-
crosis and in cases with subcutaneous tissue 
involvement. Colchicine and systemic corti-
costeroid treatment was preferred in patients 
with high CRP values. However, no correlation 
was found between clinical and histopathologic 
features and ESR elevation in our study. There 
is insufficient data on the relationship between 
inflammatory markers and histopathologic fea-
tures of vasculitis. In a study one hundred and 

seventy patients with cutaneous vasculitis, no 
significant relationship was found between ESR 
elevation and clinicopathologic features (17).

In our study, involvement in subcutaneous 
tissue was observed in about half of the pa-
tients with subcutaneous tissue in the biopsy 
samples of patients with SoCSVV. Histopatho-
logic features were not mentioned in detail in 
the limited number of studies conducted with 
patients with SoCSVV, and only one study re-
ported involvement in subcutaneous tissue in 
53% of patients, which is compatible with our 
study (6,8-9). Ulcer-necrosis was observed in 
12.03% of the patients. Granuloma formation 
was not observed in any patient. In a study in-
cluding 56 patients in which cutaneous vascu-
litis was evaluated, it was reported that 75% of 
patients had LCV, 17.8% had lymphocytic vas-
culitis, 1.78% had eosinophilic vasculitis and 
1.78% had granulomatous vasculitis. As a re-
sult of this evaluation, inflammatory cell infil-
tration was observed in all cases, followed by 
leukocytoclasia (nuclear dust) in 53.5%, endo-
thelial cell swelling in 50%, and dermal edema in 
46.4%. Fibrin deposition was found in only 16% 
of the patients (19). In another study involving 
fifty-three patients with cutaneous vasculitis, 
leukocytoclasia (nuclear dust) was reported in 
84.9%, fibrinoid necrosis in 88.6%, erythrocyte 
extravasation in 90.5% and dermal edema in 
84.9% (20).

In our study, it was observed that DIF ex-
amination could be performed in only a minority 
of patients. Bouiller et al. reported that samples 
were taken for DIF in 26 of 29 SoCSVV patients 
(89.65%) and DIF findings were positive in 69% 
of these patients (9). In our study, the relation-
ship between clinical features and DIF findings 
could not be evaluated due to both the low rate 
of DIF examination in patients and the low rate 
of positivity in the analyzed samples.  
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When we evaluated patients with SoCSVV 
as acute and chronic, we observed that the 
frequency of ulcerative lesions was low and 
the frequency of complete remission was high 
in acute cases. In a study conducted by Tai et 
al. with 93 cutaneous LCV patients, it was re-
ported that the incidence of ulcerative lesions 
was higher in chronic cases, which is consistent 
with our study (21). However, in a retrospective 
study by Selvarajah et al. with 275 patients with 
cutaneous vasculitis, it was reported that there 
was no difference between acute and chronic 
cases in terms of age and ulcer (17). 

The factor affecting the treatment selection 
in patients with SoCSVV was the predominance 
of topical corticosteroid and NSAID combination 
use in patients presenting with acute presen-
tation. In a similar study, 37.5% of the patients 
were treated with systemic steroids. When 
these patients were compared with those treat-
ed conservatively, significant leukocytosis and 
CRP elevation were found in the group treated 
with systemic steroids. The same study re-
ported that there was no significant difference 
between the groups treated with and without 
systemic steroids in terms of the type of skin 
lesions, the area involved, and other clinical and 
laboratory results (6). There are few studies on 
the factors determining relapse in patients with 
LCV (12, 22). While relapse was seen in 23.1% of 
our study, no significant relationship was found 
with other characteristics other than treatment 
choices as a result of the analysis performed 
for the clinical and histopathological features 
thought to be effective in the occurrence of re-
lapse. The frequency of relapse in patients using 
topical corticosteroids and NSAIDs, topical cor-
ticosteroids and colchicine, and colchicine and 
systemic steroids was significant compared 
to patients using the other treatment option, 
topical corticosteroids and systemic cortico-

steroids. It can be suggested that the combined 
use of topical and systemic corticosteroids may 
be effective in preventing relapse in SoCSVV. In 
a study of 29 SoCSVV patients, it was suggest-
ed that no relapse was observed in any SoCSVV 
patient, on the contrary, SoCSVV itself was a 
protective factor (135). In the study conduct-
ed by Pastuszczak et al., relapse was observed 
in 25% of 24 SoCSVV patients, no relationship 
was found between relapse and treatment mo-
dalities, but it was reported that patients with 
more affected body areas in the first attack had 
a higher risk of relapse (6). 

In the study conducted by Loricera et al., it 
was stated that relapse was observed in 8.3% 
of 60 SoCSVV patients, and the factors related 
to relapse were not investigated (8).

Conclusion

In conclusion, although it is suggested that 
SoCSVV, defined according to the 2012 CHCC 
criteria, is a benign form of vasculitis, there is 
limited data on this yet. When the results of this 
study, in which we investigated the clinicopath-
ological features of SoCSVV, are supported by 
larger patient groups and prospective studies, 
this relatively newly defined vasculitis will be 
better understood.

Limitations

The strength of our study is the relatively 
high number of patients and the re-evaluation 
of cutaneous vasculitis biopsy samples by the 
same pathologist. Its retrospective nature is a 
limitation. On the other hand, DIF evaluation 
could not be evaluated in all patients.
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ABSTRACT

ÖZET

Optic nerve gliomas are rare tumors that constitute the majority of optic pathway tumors and generally occur in the first two 
decades. They can be seen anywhere along the optic pathway, with the optic nerve and chiasm being common sites. Most 
optic nerve gliomas are histologically classified as pilocytic astrocytomas, often associated with neurofibromatosis type 1. 
While typically presenting with visual impairment, other symptoms, like optic atrophy and proptosis, may also occur. Here, 
we report two cases of optic nerve glioma in elderly females aged 65 and 79 years, presenting with ocular pain and vision 
loss. Radiological and histopathological findings showed characteristic features of low-grade glioma. Immunohistochemical 
staining supported the diagnosis. We found 2 cases worth presenting because of the presence of prolonged symptoms and 
the advanced age of the patients.

Optik sinir gliomları, optik yolak tümorlerinin çoğunluğunu oluşturan genellikle hayatın ilk 2 yılında görülen nadir tümörlerdir. 
En sık optik sinirde olmakla beraber optik yolak boyunca yerleşebilir. Çoğu optik sinir gliomaları, genellikle nörofibromatozis tip 
1 ile ilişkilendirilen pilositik astrositomalar olarak sınıflandırılmaktadır. Başlıca görme bozukluğu olmakla beraber optik atrofi 
ve proptoz gibi belirtiler de görülebilir. 65 ve 79 yaşında, sırasıyla göz ağrısı ve görme kaybı ile başvuran 2 kadın hastaya ait iki 
optik sinir glioma vakasını rapor ediyoruz. Radyolojik ve histopatolojik bulgular, düşük dereceli gliomun karakteristik özelliklerini 
göstermekle beraber immünohistokimyasal boyama da tanıyı desteklemiştir. Uzun süreli semptomların varlığı ve hastaların 
ileri yaşta olması sebebiyle 2 vakayı sunmaya değer bulduk.
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Introduction

Optic pathway gliomas are a rare entity pri-
marily occurring in children (1). Optic pathway 
gliomas can occur anywhere along the optic 
pathway, including the optic nerve, optic chi-
asm, optic tracts, optic radiations, or the hy-
pothalamus. Still, the most common location 
is the optic nerve or chiasm. The vast majority 
of these are histologically classified as pilocyt-
ic astrocytomas (PA), according to the World 
Health Organization. The most common clinical 
presentation is visual impairment, while other 
clinical presentations are optic atrophy and pro-
ptosis. These neoplasms may occur sporadically 
or are associated with neurofibromatosis type 
1 (NF1) (2) . 10-70% of the cases are associat-
ed with NF1 and have a better prognosis (3, 4). 
Herein, two cases of Optic nerve gliomas (ONG) 
occurring in adulthood are presented with de-
tailed pathological findings. 

Case Report

The authors declare that they received in-
formed consent from the patients to publish 
this case report.

Two female patients, aged 65 and 79 years 
old, presented with vision loss and pain for 
two years and severe pain and discharge in the 
right eye for one month, respectively. Both pa-
tients had corneal tenderness and impaired eye 
movement. In the orbital ultrasonography of the 
first patient, there was volume loss in the ante-
rior bulbous oculi and annular enhancement on 
the anterior medial side. The optic nerve was 
lateralized and atrophic. In the second patient, 
intense hyperechogenicity and traction were 
detected in the vitreous compartment. The first 
patient had enucleation surgery, while the sec-
ond underwent eye evisceration.  

Macroscopically, the first specimen mea-
sured 1.5 cm, with an irregular, brownish-black 

surface. Sections revealed calcification and fi-
brosis. The second patient’s specimen, a 2.5 cm 
enucleation sample, contained a 2.2 cm tumoral 
mass with necrobiotic areas filling the eyeball. 

Histopathological findings were similar in 
both patients. It was generally hypocellular, 
with enlargement of optic nerve septa and a bi-
phasic growth pattern, which had altering ratios 
of piloid areas alternating with spongy regions. 
Cells in these areas have little transparent cy-
toplasm, and the cytoplasm borders cannot be 
clearly distinguished. Although minimal atypia 
and pleomorphism were seen, the nuclei are 
hyperchromatic. Mitosis wasn’t observed. The 
tumor periphery contained hypervascular areas 
and consisted of glomeruloid and thick-walled 
hyalinized vessels. There were also microcystic 
areas (Figure 1). Histopathological findings fa-
vored low-grade glial tumor. 

Figure 1. Histologic features A Biphasic pattern 
(Hemotoxylene and eosin stain 40X) B Biphasic pattern 

(Hematoxylin and eosin  stain 100X) C Thick-walled 
hyalinized vessels (Hematoxylin and eosin stain 100X) 

D cells that have hyperchromatic nucleus and uncertain 
clear to eosinophilic cytoplasm (Hematoxylin and eosin 

stain 400X).

At immunohistochemical analysis, GFAP 
and S100 protein had positive expression. Ex-
pression of IDH and SOX-10 wasn’t observed. 
The Ki-67 proliferation index was 1-2%. There 
was a positive nuclear expression in ATRX (Fig-
ure 2). Melan-A and HMB-45 staining were per-
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formed for differential diagnosis of malignant 
melanoma. Neither marker showed expression. 
Through these findings, both patients were giv-
en a diagnosis of ONG. Genetic analysis wasn’t 
performed because patients didn’t have fea-
tures of NF1, such as cafe-au-lait spots or skin 
neurofibromas.

Figure 2. Immunohistochemical staining A positive 
expression of GFAP at tumor cells 40x B positive 
expression of S100 at tumor cells 40x C retained 
nuclear ATRX immunostaining at tumor cells  40x

Discussion

ONGs are rare entities that occur early in 
life and comprise 0.6-3.5% of all orbital tumors 
(5,6). ONGs are rare in adults and have clinically 
aggressive patterns (7). Also, they are often his-
topathologically malign type (8,9). In an exten-
sive series of 445 patients, low-grade tumors 
were detected in a few patients (10).

Intra-cystic hemorrhage is rare in pediatric 
ONGs and hasn’t been reported in adults. In our 
two cases, intra-cystic hemorrhage wasn’t ob-
served (11).

Patients usually have severe clinical presen-
tations, such as vision loss and proptosis. Our 
two cases have advanced age and non-acute 
symptoms. The first patient had pain and pro-
gressive vision loss over two years. The second 
patient had discharge and pain for one month. 
The slow clinical course may be associated with 
the histological type being PA.

ONGs are generally WHO grade I PAs with 
immature astrocytes. Histologically, all PAs 
show a biphasic pattern with varying propor-
tions of piloid and microcystic areas. Hyalinized 
vessels are common, especially in patients over 
thirty. Intracytoplasmic Rosenthal fibers and 
eosinophilic granular bodies are observed. (12).

In our two cases, they exhibited biphasic 
patterns with varying proportions of pilocytic 
and microcystic areas. They contained hyper-
vascular areas composed of hyalinized vessels. 
Eosinophilic granular bodies and protein drop-
lets weren’t observed.

Many cases of PA with a slower course and 
spontaneous regression have been reported in 
the literature. Additionally, cases with NF-1 are 
limited to optic nerve without extra-optic in-
volvement and have a better prognosis.   

In differential diagnosis, optic nerve sheath 
meningiomas share the same localization, but 
radiological features can help differentiate 
them from ONGs. Both ONGs and meningiomas 
can exhibit a diffuse enlargement of the optic 
nerve, but meningiomas show “tram-tracks,” 
which are caused by the thickened and denser 
optic nerve sheath, resulting in a central lucency 
(4).

 Immunohistochemical findings are useful 
in the differentiation of PA from diffuse astro-
cytomas. PA is diffusely positive for GFAP and 
Olig-2. Also, vimentin and S-100 protein have 
positive expression. The complete absence of 
neurofilament protein staining can be used as 
proof of a non-infiltrating tumor. Another clue 
is the expression of IDH-1 in diffuse astrocyto-
mas and its absence in PA. Ki-67 proliferation 
marker is typically low and <5% (4,12).

Pilomyxoid astrocytoma (PMA) generally 
occurs in the hypothalamic/chiasmatic area. 
Histologic appearance is a myxoid background 
and a monomorphous population of highly pi-
loid astrocytic cells with predominantly angio-
centric arrangements. Unlike typical PA, PMAs 
don’t have Rosenthal fibers and a biphasic pat-
tern (4, 12).

The management of ONGs remains contro-
versial (13, 14). Due to rarity, there isn’t con-
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sensus on standard treatment, especially in 
adult-type ONGs. Although ONGs grow slowly, 
continued expansion may be seen in some pa-
tients. They can extend into neighboring tis-
sues, including the optic nerve, optic chiasm, 
and adjacent brain regions. A multidisciplinary 
approach, crucial for patient management, var-
ies by case. The first choice is observation if 
patients don’t have substantial visual deficits. 
Surgical resection reduces proptosis and re-
lieves orbital pain in cases of clinical or radio-
graphic progression.

Result

It is crucial to protect the optic nerve during 
surgical intervention. But, often, there is vision 
loss. Radiotherapy has continued to be contro-
versial for these tumors. In our cases, it was 
challenging to determine the boundary between 
the optic nerve and tumor utilizing imaging and 
intraoperative results: the optic nerve was en-
tirely superseded by the tumor (15). Hence, pre-
serving the optic nerve was impossible in both 
cases.
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