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Abstract

The ocular inflammatory process may be associated with autoimmune inflammatory joint damage 
and can be better recovered by B-mode ultrasound, being little explored in the absent eye evaluation. 
This study aimed to conduct a systematic review using the Patients or Problem, Intervention, Control 
or Comparison, Outcomes strategy: uveitis; ultrasound, arthritis, and diagnosis.
Clinical trials, meta-analysis, and randomized controlled trials that specifically address the scope of 
this study will be evaluated. For the search in the database, a choice of controlled vocabulary will be 
used with the MEDLINE MeSH platform (Medical Subject Headings). The articles must be dated from 
the year 2010 until the year 2020. To charting methods will be used Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses Flow Diagram and risk of bias: the Cochrane risk of bias tool. 
Grade of recommendation assessment: Grading of Recommendations Assessment, Development, 
and Evaluation Group guidelines.
Of 2909 studies, only 13 studies were included, which evaluated the use of B-mode ultrasound to 
assess anterior and intermediate uveitis and complications, and 5 cases showed an association of 
vitreitis.
B-mode ultrasound can be an important benefit of complementing clinical evaluation in patients 
with the uveal inflammatory process associated with several autoimmune arthropathies, but more 
studies with better-elaborated methodology design will be necessary.
Keywords: ultrasonography, uveitis, arthritis

Introduction

Ocular Anatomy
The eyeball can be anatomically divided into 3 layers, the outermost being called the fibrous layer, which 
is composed of the sclera, cornea, and the corneal scleral junction (also called corneal sclero limbus). This 
part is composed of dense tissue, homologous to the dura mater of the central nervous system and is 
poorly vascularized. On the other hand, the intermediate or vascular layer is represented by the uvea, which 
corresponds to a continuous structure formed by the anterior (iris and ciliary body), intermediate (vitreous 
humor), and posterior (choroid) portions. The inner or sensorineural layer is composed of the retina, whose 
main elements are the photoreceptors, ganglion, and bipolar cells.1

Ocular Ultrasonography
Ocular ultrasound has gained space within the evaluation of ophthalmic lesions due to its characteristics 
as non-invasive method, easily reproduced, which does not pose great risks to the patient and because it is 
more accessible than other imaging methods. In general, ophthalmic equipment is set to a frequency close 
to 8 MHz or above, which allows penetration into ocular tissues.

The use of ultrasound in ocular assessment has different indications, including the study of the anterior 
and posterior segments, in addition to the characterization of vascularization and biometry.2 Indications 
for evaluation can be divided into pathologies with opacification of the ocular middle layer or not. In cases 
of opacification, the main changes evaluated are corneal opacification, hyphema, small pupil, cataract, 
and hemorrhage or vitreous inflammation. On the other hand, pathologies that will require an ultrasound 
study and that do not present with opacification can be represented by injury of the iris, lesions of the cili-
ary body, tumors, detachment of the retina, optic nerve abnormalities, analysis of the extraocular muscles 
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and orbit, intraocular foreign body detection, 
ocular trauma follow-up, iridocorneal angle 
follow-up, and biometry.2

As it is a minimally invasive technique that 
presents minimal risks to the patient, the use of 
ultrasound has few contraindications, among 
which it is worth mentioning suspected rup-
ture of the eyeball, especially in patients who 
have suffered trauma or who have recently 
undergone surgery. The ocular ultrasound 
evaluation is performed with the eyes closed, 
using a large amount of gel and without press-
ing the structures; this is a dynamic exam, ask-
ing the patient to move the eye lateromedially, 
with the probe positioned longitudinally or 
transversally.3

The most used is B-mode ultrasound, which 
simultaneously transmits multiple sound 
waves through the transducer at different 
angles (each corresponding to an A-mode 
wave). By combining the 2 modalities, it is pos-
sible to compose a 2-dimensional image of the 
assessed tissue.2

Ultrasonography consists of a dynamic evalu-
ation method, allowing the interpretation 
of results according to the evolution of the 
images throughout the exam, in addition to 
static evaluation.2

The examination must follow a predetermined 
sequence for the correct assessment of ocular 
integrity. Topography is essential to locate and 
determine the shape of any abnormality, being 
performed before the quantitative evaluation 
of reflectivity, attenuation and structure of 
any lesion. Finally, the kinetic evaluation will 
determine the mobility of the structures and if 
pathological or not.2

It is essential to systematically scan the eyes to 
determine changes. The high gain of this imag-
ing method is initially used in order to visualize 
the vitreous cavity, being reduced according 
to the need for evaluation of the retina, cho-
roid, and solid lesions.2 The protocol requires 
obtaining images in the axial section of the 
entire eyeball, from the superior to the inferior 
pole, and of sagittal images from the temporal 
to nasal portion. Oblique and dynamic images 
can be obtained by carefully moving the eyes 
from right to left and from top to bottom.3

Therefore, the ultrasound examination is com-
posed of 3 basic assessments: topographic, 
which includes location, extension, and shape 
of structures; quantitative, evaluating the ocu-
lar internal structure and reflectivity (usually 

requiring the use of mode A), and the kinetic 
evaluation, presenting data after eye move-
ment and on vascularization.2

Ocular Ultrasound Assessment in Arthritis 
Patients
Ultrasonography is an imaging method that 
has been reported in different studies due 
to its ability to assess joint inflammatory pro-
cesses, currently considered safe to be used 
routinely in this area. In addition, it is an imag-
ing modality capable of generating excellent 
images of the anterior uvea, vitreous cavity, 
and peripheral retina in normal eyes or eyes 
affected by inflammatory processes, such as 
intermediate uveitis. Still little explored and 
not validated for frequent use as a diagnos-
tic method and treatment monitoring, in 
some cases, it stands out for its practicality 
and reliability in the joint assessment of other 
pathologies, especially inflammatory joint 
diseases.2-5,19

Methods
This review was carried out in accordance 
with the recommendations of the Cochrane 
Collaboration.7 Before starting this system-
atic review, it was registered with Prospero 
(International prospective register of sys-
tematic reviews), obtaining registration 
CRD42021248376. For the clinical ques-
tion, which guided this work, the Patients or 
Problem, Intervention, Control or Comparison, 
Outcomes (PICO)25 strategy was used: Patients: 
patients with uveitis; Intervention: evaluation 
with ultrasound; Comparison: patients with 
and without arthritis; Outcomes: diagnosis and 
follow-up of uveitis. Thus, through a systematic 
review using the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses meth-
odology,6 we sought to study the use of ultra-
sound in uveitis for diagnosis and follow-up, 
especially in patients with arthritis.

A systematic review of the current literature 
was carried out using the MEDLINE database 
through PubMed, with the objective of iden-
tifying studies that contained data on the 
use of ultrasound to evaluate uveitis cases, 
especially in the framework of patients with 
concomitant arthritis, in which it was unheard 
subject at that time. To search the database, a 
controlled vocabulary was selected using the 
MEDLINE MeSH (Medical Subject Headings) 
platform. The research was carried out with 
results obtained after the protocol submis-
sion and the entire process was reviewed by 
3 readers and the critical analysis of the whole 
content by the other authors. Search key 
words were developed with the assistance 

of the MeSH terms and included “uveitis,” 
“anterior,” ”posterior,” “intermediate,” “pars pla-
nitis,” “ophthalmia,” “panuveitis,” “diagnostic,” 
“diagnosis,” “diagnoses,” “procedures,” “tech-
niques,” “ultrasound,” “ultrasonography,” “medi-
cal sonography,” “imaging,” “ultrasonographic,” 
“arthritis,” “arthritides,” “polyarthritis,” “polyarthri-
tides,” “outcome and process assessment,” and 
“symptom assessment.”

Initially, 2909 studies were found. However, for 
both studies, only articles written in English, 
published in the last 10 years, and reported 
in the MEDLINE database were considered 
eligible.

For the first search in the database, we used 
the PICO strategy with the additive "OR" and 
“AND” in the PubMed database, using as "con-
trol" the inflammatory joint pathologies called 
"arthritis," which restricted the search to 296 
results; only 251 articles were in English and 
119 were published in the last 10 years. Cross-
sectional, clinical trials, and observational 
scientific articles covering the study subject 
were evaluated. Pictorial reviews, system-
atic reviews, reviews, and meta-analysis were 
excluded as they did not fit the survey scope. 
In addition, the entire research was reviewed 
by the 3 readers. Clinical trials in any phase and 
study design were excluded due to dissocia-
tion with the survey subject after the 3 read-
ers reached consensus. Thus, after applying 
the inclusion criteria: scientific articles such 
as case report, cross-sectional study, original 
articles, non-randomized and randomized 
clinical trials, articles published less than 10 
years before, and English language, 68 studies 
were excluded by reading the title, 21 by read-
ing the abstract, 30 articles were read in full, 
selecting 3 of them.

The second research aimed to cover a greater 
number of studies on the use of ultrasound as 
a method of monitoring and evaluating inflam-
matory diseases of the uveal tract, removing 
the descriptors for comparison. Thus, a total of 
2613 studies were obtained, 2187 in English, 
and 1146 published in the last 10 years; 1087 
articles were found in the MEDLINE platform 
and 1063 studies were related to humans. 
Thus, after applying the previously mentioned 
inclusion criteria, 844 articles were excluded 
by reading the title and 73 by reading the 
abstract; 146 publications were read in full and 
8 of them were selected.

After the aforementioned research, 8 articles 
were manually included; they were selected 
because they were closely related to the 
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research scope; however, 3 of them were 
excluded because they had been published 
more than 10 years before and 3 because they 
were review articles. Thus, 2 more articles were 
included.

Assessment of Bias and Grade of 
Recommendation
The Critical Assessment Tool through the 
Cochrane Risk of Bias Tool for Studies Reporting 
Prevalence Data7 was applied to all the studies 
included. In terms of structure and sampling, 
most studies used a clinical approach and 
included patients who had ocular pathologies 
that could be evaluated by ultrasound, among 
other methods of ocular imaging. The sample 
sizes ranged from 1 to 243, and all were based 
on convenience, without clearly indicating a 
sample size calculation logic. Study subjects 
were adequately described in all the studies 
included, and valid methods to determine 
the presence of the pathological condition 
were used and most of them were described. 
Overall, the risk of bias was assessed as moder-
ate to critical due to the small sample size of 
the studies and non-randomization in patient 
selection.

To assess the degree of recommendation and 
level of evidence, the strategy proposed by the 
Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) Group24 
was used, evaluating the use of B-mode ultra-
sound for anterior and intermediate uveitis, 
and the use of ultrasound imaging method for 
ocular complications, which may result from 
the inflammatory processes evaluated by this 
study. To this end, original articles and case 
reports that were part of the subject in ques-
tion were analyzed.

Results
Initially, a total of 2909 studies were found; 
however, after applying the inclusion crite-
ria, 11 studies were selected for this review. 
In addition, 2 more articles were manually 
included, resulting in a total of 13 articles 
reviewed (Figure 1).

Main Findings of the Studies Included
It was possible to identify different method-
ologies and variables after a thorough analysis 
of the 13 articles included in the review. The 
main and most relevant data for this system-
atic review were summarized in Table 1. It was 
not possible to combine the data and compare 
them due to the methodological variability of 
the studies. The Risk of Bias in Non-randomized 
Studies of Interventions26 tool was used, but 
the studies had different methodological flaws 

in relation to confounding bias, selection bias, 
information bias, reporting bias, etc. (Figure 2). 
Regarding the risk of bias, most studies in the 
domains, in general, had a judgment with high 
risk of bias, but in bias to missing data, all stud-
ies obtained a judgment with a low risk of bias 
(Figure 3).

Ultrasonographic Assessment of Ocular 
Inflammatory Diseases
Most studies that were evaluated with the 
objective of diagnosing inflammatory ocu-
lar manifestations through ultrasound cor-
responded to case reports. Due to the great 
methodological variability of the sample 
of articles, it was not possible to group the 
data and establish standards with statistical 
evaluation.

The assessment of inflammatory activity 
through ultrasound was performed in 11 stud-
ies (Table 2). Only 4 of the articles detailed the 
technology used, and it is important to high-
light the use of the linear transducer in B-mode 
with high frequency, varying between the 
studies of 7.5 and 20 MHz.4,5,9,10

The technique of performing the ultrasound 
examination was described in 4 studies: the 
use of a significant amount of gel on the 
eyelid of the globe to be evaluated and the 
transpalpebral contact are important mea-
sures necessary to perform the diagnostic pro-
cedure correctly.4,5,9,10

However, it is possible to assess the close rela-
tionship between these inflammatory patholo-
gies and predisposing ocular alterations, such 
as glaucoma (especially in cases with a closed 
angle)8,12, and the concomitance of other infec-
tious and inflammatory pathologies, especially 
linked to autoimmunity, such as arthritis.4,5,16 
As evidenced by Yang et al.16 panescleritis was 
associated with greater involvement by sys-
temic and local diseases (P = .001), especially 
tuberculosis (P = .009).

Corroborating what had previously been men-
tioned, Morais et  al10 evaluated 47 patients 
with active ocular toxoplasmosis, with changes 
in the vitreous humor of all patients, an impor-
tant differential diagnosis in relation to the 
uveal inflammatory process in arthropathies, 
which can be evaluated with ultrasound, con-
sidering a detailed clinical history.

Despite appearing to be useful in the anatomi-
cal assessment of ocular structures, sometimes 
inflammatory pathologies may not present 
changes detectable by the ultrasound tech-
nique,13,17 requiring the use of other imaging 
tests to perform the diagnosis.

As illustrated in Table 3, the level of evidence 
and degree of recommendation for the use of 
B-mode ultrasound for ocular assessment in 
anterior and intermediate uveitis was analyzed, 
but ultrasonographic assessments of poste-
rior uveitis were not described in the selected 

Figure 1. Flow chart of the literature screening process.
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studies. To this end, the strategy proposed by 
the GRADE Group24 was used, showing that 
due to the weak methodological description of 
the studies, as well as the difficulty in evaluat-
ing factors such as inconsistency, imprecision 
and the degree of information provided indi-
rectly (which do not respond directly to the 
study issue). Thus, a very low level of evidence 
was observed.

Ultrasonographic Assessment of Ocular 
Complications
By observing the data obtained from the 
ultrasound imaging evaluation of ocular 

complications (Table 2), it is possible to sepa-
rate these results into 3 groups, which can be 
identified by vitreous opacity, thickening of 
ocular structures, and detac hment /dela minat 
ion of structures.

Among the articles reviewed, only 2 described 
vitreous opacity using the ultrasound tech-
nique.10,16 All studies presented characteristics 
and diagnosis of retinal, choroidal, or posterior 
vitreous detachment10,13,14,16; however, based 
on the 2 original articles,10,16 one might think 
that there is a tendency to the thickening of 
ocular structures to be more common than the 

detachment of those structures, although this 
was not uncommon in the patients assessed.

The GRADE Group strategy24 was used to 
assess the level of evidence and the degree of 
recommendation in this item. The level of evi-
dence determined was very low, mainly due to 
the weak methodological description of the 
studies, as well as the difficulty in evaluating 
factors such as inconsistency, imprecision. This 
is mainly due to the lack of randomized studies, 
small samples, and very heterogeneous devel-
opment scenarios, characterizing very different 
effect estimates (Table 3).

Discussion
This systematic review was conducted with 
the aim of evaluating what the current litera-
ture helps adding knowledge about the use of 
the ocular ultrasound technique to assess the 
inflammatory condition of ocular structures in 
the framework of patients who present with 
some degree of concomitant inflammatory 
joint involvement. However, it was not possi-
ble to carry out a comparative study with data 
clustering due to the great methodological 
heterogeneity of the studies found.

It is extremely important to analyze the appli-
cability of ultrasound as a method of investi-
gation, diagnosis, and follow-up, due to its 
characteristics such as fast exam time, being 
reliable, safe, low cost, free from radiation, 
providing excellent real quality images on 
time, allow dynamic evaluation, be the option 
of choice in rural centers, rare contraindica-
tions, useful in the framework of preoperative 
planning and allowing evaluation of the pos-
terior segment when the middle layer is opa
que.2,3,10,14,18,19

Despite being a method not yet validated for 
routine use without the need for additional 
evaluation, ultrasound evaluation has shown 
a satisfactory performance in the identifica-
tion of several ocular pathologies, especially 
in the involvement of the vitreous humor and 
the posterior chamber. Some cases, however, 
require more attention and a more specific 
imaging investigation, due to the absence 
of alterations by this method.17 The studies 
selected to compose this systematic review 
focused on altered parameters, which could 
suggest the existence of ocular pathology, 
allowing, in most cases, confirmation of the 
diagnosis.

A secondary finding evaluated in this review 
was the characterization of the main complica-
tions of these ocular inflammatory processes, 

Figure 2. Risk of bias.

Figure 3. Risk of bias with the percentages in each domain.
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which could be identified in 5 articles among 
those selected.10,13,14,16,22

Morphological changes such as the presence 
of punctate echogenicities in the vitreous 
humor4,5,9,10,12,16,23 and thickening of the choroid 
or posterior wall8,10,12,16,22 seem to be important 
parameters to be analyzed for the diagnosis 
of uveitis, as well as association with inflam-
matory joint diseases, requiring further stud-
ies with the B-mode. It is up to the examiner 
to identify the pathological entities present 
through a systematic analysis of the ocular 
structures, which appears to include static and 
dynamic evaluation using the transpalpebral 
technique, an important amount of conduc-
tive gel and care in order to avoid collapse the 
structures.3,4,5,10,14,19 The use of a high-frequency 
transducer (ranging in the studies reported 
from 7.5 to 20 MHz)1,3,4,5,10,19,20,21 seems to be 
the most suitable for better visualization and 
morphological analysis of the structures, and 
the variables must be adjusted during the 
evaluation.19

The diagnosis of uveitis by ultrasound could 
benefit patients with psoriatic arthritis, spon-
dyloarthritis, and with inflammatory activity 
that does not improve with treatment, but 
there is still a lack of studies in the literature 
with a larger sample of patients that assess this 
end, which was found only in clinical cases iso-
lated in this extensive review.

B-mode ultrasonography, in addition to 
evaluating joints, could complement your 

investigation in the eyes, being a fast, dynamic, 
non-invasive, and low-cost tool to evaluate 
changes in vitreous humor, adding value in 
relation to other diagnostic methods, but there 
is still a need to be validated in inflammatory 
arthroplasties.

This review has the following limitations: the 
impossibility of comparative data analysis 
between studies due to the scarcity of papers; 
a statistical analysis of the association of uve-
itis with inflammatory joint diseases; impos-
sibility of reproducing this imaging method 
for the evaluation of ocular alterations due to 
the absence of a detailed description of the 
ultrasound equipment specifications and of 
the technique used; as well as the difficulty in 
evidencing the effectiveness and accuracy of 
this imaging method due to the small size of 
the sample number and non-randomized and 
non-controlled studies.

Conclusion
Vitreous opacity was one of the main param-
eters described, which represents an indica-
tion for the use of high resolution B-mode 
ultrasound for better visualization of the pos-
terior chamber. Apparently, there are con-
flicting results regarding the reliability of the 
ultrasound evaluation as the main method 
of evaluation and not as a complementary 
technique to other diagnostic tests. In the lit-
erature, studies focused on ocular ultrasound 
findings in inflammatory arthropathies such as 
spondyloarthritis and psoriatic arthritis are not 
available, since the uveitis findings described, 

specifically vitritis, are only reported in clinical 
cases. Further studies are needed in order to 
determine the diagnostic value of this tech-
nique, which is widely accessible, inexpensive, 
has very few contraindications, and offers mini-
mal risk exposure to the patient.
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