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ABSTRACT

Objectives: Radiological imaging plays a vital role in dermatology, addressing complex diagnostic needs be-
yond visual examination. The study focuses on the use of radiology services by the dermatology clinic at
Bilecik Training and Research Hospital over two years (January 2023-December 2024), focusing on modality
preferences, clinical indications, and diagnostic impact.

Methods: Data from 451 imaging referrals were analyzed, covering patient demographics, imaging types, and
clinical indications. Modalities included ultrasonography (USG), X-ray, magnetic resonance imaging (MRI),
computed tomography (CT), and other specialized techniques. Trends and diagnostic yields were assessed,
with subgroup analysis by age and gender.

Results: Ultrasonography was the most frequently used imaging method (65.2%), followed by X-ray (18.6%),
with MRI and CT used less often (5.1% and 4.4%, respectively). General medical examinations (29.93%) were
the leading indication, achieving the highest diagnostic yield (85%). Pruritus (9.31%) and psoriasis (7.76%)
were also notable indications. Most referrals involved middle-aged (41-60 years) and older adults (61+ years).
Conclusions: Ultrasonography and X-ray remain foundational tools in dermatology, providing essential support
for diagnosis and management. These findings highlight the need for resource optimization and stronger col-
laboration between dermatology and radiology. Future research should explore imaging outcomes and emerging
technologies to advance dermatological care.
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adiology has become an indispensable compo-
R nent of dermatology, providing critical insights

beyond what is discernible through visual in-
spection alone. While many dermatological conditions
can be diagnosed based on clinical examination, certain
cases require additional imaging to confirm or refine
the diagnosis. In such instances, radiological modalities
play a pivotal role in bridging the gap between clinical
suspicion and definitive assessment. Imaging tech-

niques such as ultrasonography (USG), X-ray, com-
puted tomography (CT), and magnetic resonance im-
aging (MRI) have significantly enhanced the diagnostic
and management capabilities of dermatologists. These
technologies facilitate the precise evaluation of subcu-
taneous lesions, vascular anomalies, inflammatory dis-
orders, and malignancies [1, 2].

Among these modalities, USG is particularly valu-
able due to its accessibility, non-invasive nature, and
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real-time imaging capabilities. It is especially advan-
tageous in assessing soft tissue pathologies and vas-
cular abnormalities [3, 4]. Additionally, X-ray remains
a fundamental tool, particularly in cases involving os-
seous structures or calcifications, often serving as the
initial imaging modality when further investigation is
required [5]. In more complex scenarios, such as those
involving deep tissue involvement or suspected ma-
lignancies, CT and MRI provide superior resolution
and detailed anatomical visualization, making them
essential for both diagnostic and interventional pur-
poses [6, 7]. Despite the growing integration of radi-
ology into dermatological practice, there remains a
limited understanding of its utilization patterns. Key
questions persist regarding which imaging modalities
are most frequently employed, the primary indications
prompting dermatological referrals to radiology, and
how these trends have evolved. Addressing these in-
quiries is essential for optimizing interdisciplinary col-
laboration, enhancing workflow efficiency, and
ensuring that radiology departments are adequately
equipped to meet the increasing demands of dermato-
logical care [8, 9].

This study aims to explore the utilization of radi-
ology services by the dermatology clinic at Bilecik
Training and Research Hospital over two years (Janu-
ary 2023-December 2024). By focusing on the practi-
cal and operational aspects of imaging use in
dermatology, this research seeks to provide valuable
insights into:

*The most frequently utilized imaging modalities
and their corresponding clinical indications.

*The evolution of referral patterns over time and
the implications of these trends for dermatological
practice.

*Potential strategies for enhancing the efficiency
and effectiveness of radiology services in dermatol-

ogy.

METHODS

Study Design and Population

This retrospective study analyzed the utilization of ra-
diology services by the dermatology clinic at Bilecik
Training and Research Hospital over a two-year period
(January 2023-December 2024). Ethical approval was

obtained from the hospital’s Ethics Committee, and
patient confidentiality was strictly maintained.

Inclusion criteria was the following: (a) All pa-
tients referred by the dermatology clinic for imaging,
irrespective of age. (b) Referrals for any imaging
modality, including ultrasonography (USG), X-ray,
computed tomography (CT), magnetic resonance im-
aging (MRI), or specialized techniques.

Exclusion criteria was included incomplete or
missing medical records, imaging conducted outside the
hospital or unrelated to dermatology referrals, repeat
imaging without a new dermatological consultation.

Imaging Modalities
Various imaging techniques were evaluated based on
their indications and frequency of use:

*Ultrasonography (USG): Preferred for soft tissue
lesions and vascular anomalies, particularly with
Doppler USG for assessing blood flow.

*X-ray: Frequently utilized for skeletal abnormal-
ities and calcifications due to its accessibility and cost-
effectiveness.

*MRI: Used for systemic diseases, deep-seated le-
sions, and connective tissue disorders, offering supe-
rior soft tissue contrast.

*CT: Reserved for complex cases, including deep
infections and suspected malignancies, providing
high-resolution imaging.

Other techniques included specialized imaging for
interventional guidance and targeted assessments.
USG and X-ray were the most frequently utilized
modalities, while MRI and CT were reserved for ad-
vanced diagnostic needs.

Ethical Considerations

All patient data were anonymized to ensure con-
fidentiality. As a retrospective study, no direct patient
involvement was required, eliminating the need for in-
formed consent.

Data Analysis

Collected data were systematically analyzed to
identify trends in:

*Patient demographics: Age, gender, and referral
characteristics.

*Imaging utilization: Frequency and distribution
of different imaging modalities.
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*Indications for imaging: Common clinical sce-
narios necessitating radiological evaluation.

*Operational efficiency: Turnaround times and
workflow optimization.

Statistical Analysis

Descriptive statistics were used to summarize pa-
tient demographics, imaging modality distributions,
and clinical indications. Mean, median, standard de-
viation, minimum, and maximum values were calcu-
lated for age. Categorical variables, including gender
distribution and imaging modality preferences, were
presented as frequencies and percentages. Stratifica-
tion by age and gender was conducted to assess refer-
ral patterns across different demographics. The study
also evaluated diagnostic yield percentages for various
clinical indications.

RESULTS

Demographic Characteristics
A total of 451 patients were referred by the dermatol-
ogy clinic for radiological imaging between January
2023 and December 2024. The age range spanned
from 4 to 96 years, with a mean age of 51.7 years and
a median of 50 years. The interquartile distribution in-
dicated that 25% of patients were under 37 years,
while another 25% were over 69 years, demonstrating
a broad age representation (Table 1).

Gender distribution was nearly equal, with 229
male (50.8%) and 222 female (49.2%) referrals. Strat-
ification by age and gender revealed a peak in female

Table 1. Demographic details of dermatology
imaging referrals by age

Data
Number of patients 451
Mean age 51.7
Standard deviation 21.2
Minimum age 4
25th percentile 37
Median age (50th Percentile) 50
75th percentile 69
Maximum age 96

Table 2. Demographic details of dermatology
imaging referrals by gender and age group

Age groups
Gender 0-18 19-40 41-60 61+
Male 32 68 57 55
Female 25 72 89 53

referrals within the 41-60 age group, suggesting either
a higher prevalence of dermatological conditions re-
quiring imaging or increased healthcare-seeking be-
havior in this demographic (Table 2).

These findings highlight the dermatology clinic’s
capacity to address dermatological conditions across
all life stages. The near-equal gender distribution un-
derscores the broad applicability of radiological serv-
ices in dermatology. The observed referral trends
provide valuable insights for optimizing imaging-re-
source allocation.

Distribution of Imaging Modalities

Ultrasonography (USG) was the most frequently
utilized modality, with 294 referrals (152 males, 142
females), reinforcing its central role in dermatological
imaging (Table 3). X-ray, the second most used tech-
nique (84 referrals), showed a slightly higher utiliza-
tion among males (45) than females (39), indicating
its frequent application in systemic or skeletal assess-
ments. MRI and CT referrals were lower but evenly
distributed between genders. Notably, CT referrals
were slightly higher in females (11) than males (9), re-
flecting its selective use in complex cases (Table 4).

Age-group analysis showed that USG was the pre-

Table 3. Frequency and distribution of imaging
modalities used in dermatology referrals

Imaging modality n %

Ultrasonography 294 65.19
X-Ray 84 18.63
MRI 23 5.10
CT 20 4.43
Other 30 6.65

CT=Computed Tomography, MRI=Magnetic Resonance
Imaging
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Table 4. Distribution of imaging modalities by gender

Gender Ultrasonography X-Ray MRI CT Other
Male 152 45 11 9 12
Female 142 39 12 11 18
CT=Computed Tomography, MRI=Magnetic Resonance Imaging

Table 5. Distribution of imaging modalities by age group

Age Group Ultrasonography X-Ray MRI CT Other
0-18 42 8 2 1 4
19-40 103 24 9 6 7
41-60 87 29 7 7 16
61+ 62 23 5 6 3

CT=Computed Tomography, MRI=Magnetic Resonance Imaging

dominant imaging modality across all demographics,
with the highest usage in the 19-40 age range (103 re-
ferrals). X-ray referrals peaked in the 41-60 age group
(29 referrals), correlating with a higher prevalence of
systemic conditions in middle-aged individuals. CT
and MRI were evenly distributed, emphasizing their
targeted role in specific diagnostic needs. Specialized
imaging categorized as "Other" was most frequently
used in the 41-60 age group (16 referrals), suggesting
an increased need for advanced diagnostic approaches
(Table 5).

Trends Over Two Years

A longitudinal analysis of imaging utilization from
January 2023 to December 2024 revealed distinct pat-
terns (Fig. 1).

*Ultrasonography: Maintained consistently high
referral rates, with a gradual increase, peaking in mid-
2024, reflecting its expanding role in dermatological
assessments.

*X-ray: Showed a steady upward trend, indicating
its continued relevance for systemic evaluations.

*MRI: Displayed a slight increase toward late

Trends of Imaging Modality Utilization Over the Last 2 Years
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Fig. 1. Trends of imaging modality utilization over the last 2 years
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Table 6. Clinical indications for imaging

Clinical indication Number of referrals Percentage (%)
General medical examination 135 29.93
Pruritus 42 9.31
Psoriasis 35 7.76
Dermatitis 34 7.54
Other Dermatitis 24 5.32

2024, highlighting its growing role in complex cases.

*CT: Although the least utilized, its steady usage
underscores its necessity for specialized diagnoses.

*Other modalities: Showed sporadic yet increas-
ing utilization, reflecting their value in unique clinical
scenarios.

These trends emphasize dermatology’s increasing
reliance on radiology, underscoring the need for strate-
gic resource planning.

Clinical Indications for Imaging

The most common reason for imaging referrals
was a general medical examination, underscoring the
routine role of radiology in dermatology (Table 6).
Gender-based analysis showed a slightly higher preva-
lence of pruritus and psoriasis in females, while der-
matitis referrals were evenly distributed (Table 7).
Age-specific trends revealed that the 41-60 age group
had the highest number of referrals, likely due to a
higher prevalence of systemic and chronic dermato-
logical conditions. The 19-40 age group showed a no-
table number of referrals for pruritus and psoriasis,
while referrals for pediatric patients (0-18 years) were
minimal (Table 8).

Diagnostic Yield
Imaging effectiveness was evaluated based on diag-
nostic yield:

*General medical examinations: 85% diagnostic
yield, reinforcing the role of imaging in routine der-
matological assessments.

*Pruritus and psoriasis: 75-80% yield, reflecting
the utility of imaging in detecting deeper tissue in-
volvement.

*Dermatitis: 65-70% yield, underscoring the role
of imaging in differentiating inflammatory conditions.

These findings highlight radiology's nuanced role
in dermatological care, supporting both routine and
complex diagnostic needs (Fig. 2).

DISCUSSION

The use of radiology in dermatology has become in-
creasingly important as dermatological conditions
grow more complex and diverse [7]. This two-year ret-
rospective study sheds light on how radiological serv-
ices are utilized in dermatological practice at Bilecik
Training and Research Hospital (2023-2024). The
findings emphasize the essential role of imaging in re-
fining diagnoses, aiding clinical decisions, and im-
proving patient outcomes in dermatological care [8].

Why Radiology Matters in Dermatology

One of the standout findings in this study is the
consistent reliance on radiological tools for dermato-
logical evaluations. Ultrasonography (USG), account-
ing for 65.2% of referrals, emerged as the preferred
modality due to its accessibility and ability to assess
subcutaneous and vascular conditions effectively [9].

The steady demand for radiological services can
be attributed to several factors: (1) Improved imaging

Table 7. Clinical indications for imaging by gender

Gender General medical examination Pruritus Psoriasis Dermatitis Other dermatitis
Male 72 19 16 15 10
Female 63 23 19 19 14

399



Eur Res J. 2025;11(2):395-403

Radiology's role in dermatology

Table 8. Clinical indications for Imaging by age group

Age groups General medical examination  Pruritus Psoriasis Dermatitis  Other dermatitis
0-18 12 4 2 1 1

19-40 35 12 8 9 6

41-60 52 18 14 12 10

61+ 36 8 11 12 7

technology: Advances like Doppler USG have en-
hanced the precision and reliability of imaging in der-
matology; (2) Complex cases: Imaging has become
indispensable for diagnosing conditions involving
deep-seated infections, systemic diseases, or malig-
nancies with cutaneous involvement; and (3) Demo-
graphic trends: Middle-aged (41-60 years) and older
adults (61+ years) were the primary users, reflecting
the burden of chronic conditions requiring advanced
diagnostic approaches.

These insights underscore the need for better re-
source allocation in radiology departments. Invest-
ments in staffing, equipment, and training are critical
to meet the growing demand.

What Imaging Methods are Most Common?

USG dominated referrals, making up more than
65% of imaging requests. Its versatility, cost-effective-
ness, and ability to provide real-time imaging for su-
perficial tissues made it an invaluable tool in
dermatological practice [9]. Doppler USG, in particu-

lar, proved essential for evaluating vascular anomalies
like hemangiomas and venous malformations.

X-rays, the second most used method (18.6%),
were primarily applied to systemic or skeletal evalua-
tions, particularly in older adults with calcifications or
bone involvement [10].

Advanced imaging modalities such as MRI (5.1%)
and CT (4.4%) were reserved for complex or critical
cases, including: (a) MRI: Ideal for detailed soft tissue
evaluation, systemic conditions, and deep-seated le-
sions [11]; (b) CT: Essential for assessing deep infec-
tions, suspected cancers, and staging malignancies
[12]. Each modality had a clearly defined role, ensur-
ing efficient use of radiological resources.

Why Were These Scans Ordered?
The study revealed a range of clinical indications
for imaging referrals, with notable diagnostic yields:
*Routine medical evaluations: The most common
reason (29.93%) had an impressive diagnostic yield of
85%, showing its value in general dermatological care.

Diagnostic Yield and Number of Referrals by Clinical Indication
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Fig. 2. Diagnostic referrals and yields across clinical indications
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*Pruritus and Psoriasis: Chronic inflammatory
conditions like these had diagnostic yields of 75-80%,
highlighting their utility in detecting systemic or sub-
clinical issues [13, 14].

*Dermatitis: Imaging helped differentiate benign
conditions from deeper issues, with yields ranging be-
tween 65-70% [15].

These findings highlight the indispensable role of
radiology in managing both straightforward and com-
plex cases in dermatology.

Shifts in Imaging Trends

Over the two years, several trends emerged in im-
aging utilization:

*Ultrasonography: Maintained its dominance,
with increasing usage reflecting greater awareness of
its benefits.

*X-rays: Usage grew slightly, particularly among
older adults, where systemic evaluations are common.

*MRI and CT: Usage remained stable but highly
targeted, underscoring their importance in specialized
diagnostic approaches.

These patterns reflect the evolving needs of the
dermatological practice and highlight the value of in-
terdisciplinary collaboration between dermatology and
radiology [16].

How Do These Trends Compare Globally?

The findings align with global trends, particularly
in the widespread use of ultrasonography and the se-
lective application of advanced modalities like MRI
and CT. Ultrasonography’s popularity stems from its
non-invasive nature, accessibility, and diagnostic ver-
satility.

However, the study also reveals unique aspects of
radiology use in Turkey:

*Reliance on standard USG: While consistent
with global trends, the heavy reliance on standard ul-
trasonography emphasizes its practicality and avail-
ability in Turkey.

eLimited MRI and CT use: These modalities are
reserved for complex cases, likely influenced by eco-
nomic constraints and demographic factors.

*X-rays as a Staple: Despite global shifts toward
non-ionizing methods, X-rays remain vital in re-
source-limited settings.

These comparisons highlight areas where targeted
investments-such as advanced ultrasonographic tools

and interdisciplinary training further optimize radiol-
ogy’s role in dermatology.

Practical Implications

The study offers actionable insights for improving
collaboration between dermatology and radiology:

*Training dermatologists: Providing training on
the appropriate use of imaging modalities can lead to
more precise referrals and better resource use [17].

*Optimizing resources. Prioritizing ultrasonogra-
phy and X-ray investments can ensure departments
meet rising demand [18].

*Fostering collaboration: Regular meetings be-
tween dermatologists and radiologists can refine im-
aging protocols and improve outcomes [19].

Limitations

Like any study, this research had its limitations:
(a) Retrospective design: Relied on existing records,
which may limit data depth; (b) Single-center focus:
Findings may not apply universally; and (c) Limited
outcome data: The study focused on diagnostic yield
but not on long-term patient outcomes.

Future research could address these gaps by: (1)
Expanding to multiple centers for broader applicabil-
ity. (2) Using prospective designs to evaluate clinical
outcomes. (3) Exploring emerging technologies like
high-frequency ultrasonography and Al-driven imag-
ing tools for better precision.

CONCLUSION

Radiology has become indispensable in dermatology,
providing critical support for diagnosing and manag-
ing increasingly complex conditions. Ultrasonography
emerged as the most utilized modality, thanks to its
accessibility and diagnostic accuracy, while X-rays,
MRI, and CT found targeted applications in special-
ized diagnostic approaches. The study emphasizes the
growing demand for radiological services tailored to
specific age and gender groups. This underscores the
need for customized strategies to address patient-spe-
cific challenges. Looking ahead, fostering interdisci-
plinary collaboration and integrating emerging
technologies like Al into radiology can further en-
hance dermatological care. These efforts promise to
align clinical practices with technological advance-
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ments, transforming patient outcomes and setting new
standards for healthcare delivery.
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