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Abstract
The visual analog scale (VAS) is a common clinical tool used for objectively assessing a variety of subjective medical parameters. In
the field of interventional radiology, the VAS has been widely used to assess pre-procedure and post-procedure severity of
symptoms such as pain in endovascular procedures including uterine artery embolization, genicular artery embolization, and
vascular malformation sclerotherapies as well as image-guided procedures such as osteoid osteoma ablation and nerve blocks.
While the VAS is useful, it has a notable limitation, particularly in procedures that may cause symptoms identical to the original
disease, such as pain, making post-procedure evaluation problematic. To address this limitation, we propose the O-VAS (Old
VAS)/N-VAS (New VAS) system, a straightforward and inexpensive modification to the existing VAS. This modification enables us to
distinguish and analyze post-procedure improvements in symptoms of the original disease while also assisting in the assessment of
any new symptoms caused by the procedure.

Introduction
The visual analog scale (VAS) is a psychometric self-administered instrument for objectively assessing numerous presenting
symptoms of patients that cannot be quantified directly due to their subjective character.  Scott, Hayes, and Patterson initially
described the scale in 1921  with the intention to assess patient well-being in the field of psychology, and it has since been widely
used across various disciplines of medicine and surgery. The VAS employs an analog format to show a continuous range of values.
It is conventionally depicted as a horizontal line measuring exactly 100 mm, with the patient instructed to make a mark on the line,
which is then measured to determine the severity of the symptom. It differs somewhat from the numeric pain scale, which uses a
similar line with discontinuous whole numbers rather than a continuous range.

The conventional VAS has gone through numerous modifications and adjustments throughout the years to better adapt to clinical
settings. It has been presented as linear horizontal scales, linear vertical scales, curvilinear scales, graded horizontal scales, graded
curvilinear scales, box scales, and Likert scales.  Furthermore, these scales have been represented in printed form on paper, plastic
rulers (Figure 1), and as digital scales that may be utilized on technological devices such as smartphones.
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Figure 1. A picture demonstrating the use of a plastic custom designed graded pain rating visual analog scale instrument by a patient who underwent genicular
artery embolization, expressing the amount of pain 2 days after the procedure. 

Uses of the VAS
The VAS is helpful in both clinical and scientific contexts because of its simplicity. Its straightforward design enables health care
practitioners to easily explain its purpose to patients, making it excellent for initial evaluations, tracking progress after treatment,
assessing the efficacy of various therapies, and comparing different therapeutic alternatives. It is widely used in medicine and
surgery, with the most common use being the assessment of acute pain,  labor pain,  surgical postoperative pain,  chronic pain,
and neuropathic pain.

It is also used to evaluate various physical symptoms such as rhinitis,  cough,  pruritus, tinnitus,  nausea, fatigue,  and
anosmia,  as well as psychological symptoms such as anxiety, depression,  and stress.  A patient’s overall quality of life may
also be assessed using the VAS.

VAS scales are commonly employed in interventional radiology for both vascular and non-vascular image-guided treatments. They
have been used to assess post-procedure improvement of symptoms in vascular procedures such as genicular artery
embolization,  uterine artery embolization (UAE),  prostatic artery embolization,  arterial angioplasties,  endovenous varicose
vein ablation, endovascular management of pelvic congestion syndrome,  and venous stenting.  VAS scales have been utilized
in non-vascular image-guided interventional treatments such as nerve plexus blocks, biopsies,  tumor ablations,  and
sclerotherapies.

Limitations of the VAS
While the VAS is useful, it has a significant restriction when used to quantify clinical symptoms such as pain for treatments such as
osteoid osteoma ablation. The conventional VAS effectively reflects the intensity of pain that patients experience prior to the
treatment; nevertheless, the ablation steps, which include traversing muscle and bone to reach the osteoid osteoma's nidus, can
also lead to pain. This complicates post-procedure pain evaluation. It is critical to recognize that utilizing a single VAS may result in a
higher score post-procedure, owing to the combination of pain from the underlying ailment and the intervention itself. This might
cause both professionals and patients to believe that the procedure was unsuccessful.

A thorough investigation indicates that the symptoms, such as pain, that patients feel before and after such treatments might vary in
nature, allowing them to distinguish between the two. To address this limitation of the conventional VAS and take advantage of the
difference in nature of the primary symptom and the subsequent one following the procedure, we suggest another modification of the
popular VAS that can improve its application in the assessment of patients undergoing interventional radiology procedures that can
cause symptoms such as pain, which can be very similar to the symptoms caused by the primary pathology but still be differentiated
by their characteristics.

The O-VAS/N-VAS Modification of the VAS
O-VAS stands for old visual analog scale, whereas N-VAS stands for new visual analog scale. It is a concept that utilizes the
conventional VAS to measure symptoms such as pain, but we recommend utilizing 2 VAS scores rather than simply one. The O-
VAS, which represents the primary pain or symptom related to disease, should be reported both before and after the procedure is
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completed. The N-VAS, which reflects any new type of pain or symptom, should be noted after the procedure and considered as a
different entity from the O-VAS. Educating patients ahead of time about the likelihood of additional symptoms, such as pain, and how
N-VAS will distinguish them from the prior symptoms measured by O-VAS, might improve patient satisfaction and clarity.

The O-VAS and N-VAS system is a simple, inexpensive, yet highly effective adaptation of the conventional VAS that allows us to
discriminate and evaluate the reduction in the primary symptom caused by the primary condition while also assessing the new
symptom arising from the procedure. The dual parameters of O-VAS and N-VAS enable a deeper understanding of the therapeutic
effects and outcomes. A decrease in the O-VAS score indicates success of the procedure, while a stable or increase in O-VAS score
after the procedure may indicate a failure of the procedure or recurrence of the problem if the O-VAS declined prior to increasing.
The primary symptom could be resolved with an O-VAS score of zero after the procedure, while an N-VAS score of more than zero
allows detection of complications secondary to the procedure. Subsequent N-VAS scores can help in monitoring their progression
and evaluating their resolution after appropriate management.

Moreover, N-VAS can also help in the identification and management of symptoms caused by variables not directly related to the
procedure performed, such as neck pain from prolonged extended positioning during anesthesia for the ablation of a femoral osteoid
osteoma.

Use of the O-VAS and N-VAS System in Interventional Radiology
O-VAS and N-VAS are useful tools for assessing discomfort in patients and assuring effective non-vascular image-guided
treatments. For patients receiving computed tomography-guided microwave ablation of osteoid osteoma, O-VAS successfully
records the characteristic osteoid osteoma-related pain, with a score of zero indicating successful nidus ablation. Meanwhile, N-VAS
detects the new pain caused by muscle puncture or bone drilling (Figure 2).
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Figure 2. The documentation of the old visual analog scale (O-VAS) and new visual analog scale (N-VAS) scores in the ward records of a patient who underwent
computed tomography guided microwave ablation of a right femoral osteoid osteoma. The patient was asked to mark his O-VAS and N-VAS scores on a 10-cm scale
every day during the ward stay, the value of which was approximated to the nearest whole number. 

For patients receiving lumbar sympathectomy for peripheral arterial occlusive disease (PAOD), O-VAS is critical in quantifying rest
pain associated with PAOD, whereas N-VAS addresses needle access discomfort. In treatments such as celiac plexus block for
pancreatic cancer, O-VAS rates cancer-related pain whereas N-VAS analyzes access-related discomfort (Figure 3). For gastrostomy
patients, O-VAS can be used to measure pre-procedure symptoms, whereas N-VAS analyzes procedure-related pain or discomfort.

Figure 3. The documentation of the old visual analog scale (O-VAS) and new visual analog scale (N-VAS) scores in the ward progress record of a patient diagnosed
with pancreatic carcinoma who underwent computed tomography guided celiac plexus block with bupivacaine and alcohol. The patient was asked to mark his O-
VAS and N-VAS scores using a slider on a graded plastic VAS instrument during ward stay, with approximation of the marked values to the nearest whole number on
the scale. 

O-VAS and N-VAS can also be used efficiently for endovascular treatments. In UAE for fibroids or endometriosis, O-VAS provides
information on the severity of menorrhagia or pain, whereas N-VAS concentrates on symptoms associated with postembolization
syndrome. Transarterial embolizations benefit from the capacity of the O-VAS to evaluate the intensity of cancer-related symptoms
both before and after the treatment, whereas N-VAS measures postoperative symptoms caused by embolization. In procedures
involving arterial or venous stenting and plasties, O-VAS can monitor disease symptoms while N-VAS can assist in assessing
procedural consequences such as pain or discomfort.

Pitfalls of the O-VAS/N-VAS System
While the O-VAS/N-VAS system presents a promising approach to pain management and symptom monitoring, it is not without its
challenges. One significant pitfall arises in scenarios where the pain or symptoms triggered by a diagnostic, therapeutic, or surgical
intervention closely mimic those caused by the primary pathology. This overlap can complicate the interpretation of results and
hinder accurate assessments. Additionally, the system faces limitations in patients who struggle to assess, differentiate, and
communicate their symptoms accurately. This group includes individuals with communication barriers, such as young children or
patients with cognitive impairments, where the subjective nature of pain assessment may lead to less reliable data. Addressing
these challenges requires a nuanced understanding of each patient's unique circumstances and may involve supplementary
strategies to ensure comprehensive and accurate pain management.

Conclusion
The O-VAS and N-VAS system is a simple modification of the established conventional VAS, which offers a straightforward,
inexpensive, yet powerful method for evaluating the effectiveness of interventions or procedures in alleviating symptoms associated
with a primary pathology or disease. It also plays a crucial role in identifying and managing any new symptoms that may arise as a
result of the specific intervention or procedure. The O-VAS and N-VAS system offers benefits across various medical disciplines
where the VAS is employed, particularly when active medical or surgical interventions may introduce additional complications. Its
incorporation offers a more nuanced understanding and a positive outlook on procedural success, enhancing both clinical insights
and patient experience. To fully realize the potential of this innovative modification, further prospective studies are essential.
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