
Exploring the potential of MRI studies in assessing risks during arthroscopy

Acta Chir Plast 2025; 67(2): 106– 110106

doi: 10.48095/ccachp2025106

Exploring the potential of MRI studies in 
assessing risks during arthroscopy –  insights 
on maxillary artery encounter
B. Borza, K. Glinska, P. Kizek
Department of Stomatology and Maxillofacial Surgery, University Hospital of Louis Pasteur, Košice, Slovakia

Summary
The anatomy and variability of the maxillary artery have been extensively studied through cadaveric dissections and CT angiography, revealing diverse 
courses of its terminal branches. These studies underscore the importance of understanding regional anatomy, particularly in surgical contexts such as 
intraoral vertical ramus osteotomy and temporomandibular joint (TMJ) arthroplasty, where proximity to the maxillary artery in the infratemporal fossa 
poses risks of complications. MRI offers distinct advantages in visualizing soft tissues critical to TMJ function, surpassing conventional imaging modalities 
like orthopantomography in providing detailed anatomical insights. This study aims to assess the risk of iatrogenic damage to the maxillary artery 
during arthroscopic procedures using MRI scans. A total of 42 patients, comprising both sexes and varying ages, underwent MRI at the Department 
of Maxillofacial Surgery, University Hospital Louis Pasteur in Košice. Imaging protocols were standardized on a Toshiba Atlas 1.5 Tesla MRI scanner, 
ensuring consistent quality with a slice thickness of 6 mm and standardized imaging matrices. Measurements of the maxillary artery's proximity to 
anatomical landmarks were conducted in axial and parasagittal sections to delineate precise anatomical relationships.
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sence of ionizing radiation, and com­
prehensive diagnostic capabilities. De­
spite potential for motion artifacts, MRI 
remains the preferred modality for de­
tailed assessment and differential dia­
gnosis of TMJ disorders, as it enables the 
comprehensive evaluation of articular 
soft tissues, bony landmarks and vascu­
lar structures [3].

MRI studies have gained the interest 
of the clinicians specializing in TMJ dis­
orders mainly due to the ability to visual­
ize the soft tissues which are impar­
tial in correct function of the joint. The 
availability to look at discal and capsu­
lar tissue has tremendously broadened 
the diagnostic approach. The preferred 
clinical examination and standard pan­
oramic radiograph of the region of inter­
est is usually sufficient during the estab­

nected with the diagnosis of the tem­
poromandibular joint (TMJ) arthrosis 
such as complete joint replacement can 
be associated with high risk of injuring 
the MA. The treatment for this disor­
der typically involves either condylec­
tomy or gap arthroplasty  [7]. Previous 
studies have examined various anatom­
ical bony landmarks that can guide sur­
geons during intraoperative procedures. 
Although useful, during the arthro­
scopic procedures the marginal orienta­
tion is smaller, as well as operative field. 
Thus, the absolute significance of oper­
ators’ knowledge and understanding of 
the surrounding tissues. While previous 
studies may have favored CT scans due 
to their faster acquisition times, MRI of­
fers significant advantages, including 
unparalleled soft tissue contrast, ab­

Introduction
The maxillary artery anatomy has been 
a subject of extensive study, including 
both cadaveric  [1,2], and more recent 
CT angiographic investigations  [3– 5]. 
As these studies have revealed, the pre­
viously understood course of the ter­
minal branch of the external carotid 
artery is more varied than previously 
anticipated. Given that various surgi­
cal procedures, including intraoral ver­
tical ramus osteotomy, internal rigid fix­
ation for condylar fractures, and radical 
maxillectomy, are performed in close 
proximity to the maxillary artery (MA) 
in the infratemporal fossa, it is crucial 
to have a  thorough understanding of 
the regional anatomy to minimize the 
risk of complications during these op­
erations  [6]. Similarly, procedures con­
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logical department were used assuring 
the same calibration and quality of the 
studies.

Several variables were noted together 
with measurement regarding the pa­
tient demographics, such as age and sex.

The inclusion criteria were age 18 ≥ years 
at the time of imaging, a  diagnosis of 
TMJ disorders. Exclusion criteria included: 
poor-quality images (usually due to move­
ment artifacts), previous TMJ trauma, pre­
vious surgical intervention on TMJ, pres­
ence of the osteosynthetic material, being 
unable to identify the course of the max­
illary artery, due to poor image quality or 
presence of artifacts.

Study focusing on MRI visualization of 
the MA to the anatomical landmarks: top 
of condylar head and capsular tissue. As­
sessment was done in regards of two 
planes: coronal and parasagittal plane 
(parallel to the mandibular ramus).

Distance AB: the distance between 
the inferior margin of the articular tuber­
cule in relation to the maxillary artery in 
parasagittal section of the patient with 
closed mouth (Fig. 1).

fiable articular space on the panoramic 
radiograph joint as well as extraarticular 
disorder [9].

A thorough understanding of TMJ anat­
omy is essential to prevent potential com­
plications. The aim of this study is to as­
sess the risk of iatrogenic damage to the 
maxillary artery during endoscopic and 
open surgery procedures by comparing 
the TMJ structures relative to the maxil­
lary artery using MRI scans.

Materials and methods
A total of 42  individuals, comprising 
both women and men, who underwent 
MRI as part of the routine diagnostic 
workup for TMJ disorder differential dia­
gnosis between 2022  and 2024  at the 
Department of Maxillofacial Surgery, 
University Hospital of Louis Pasteur in 
Košice, were included in this study.

Data were obtained using Siemens 
Magnetom Sola 1.5T MRI system with 
BioMatrix, with the following settings: 
slice thickness of 6 mm and an acqui­
sition matrix of 512  ×  512  –  standard­
ized imaging acquired from single radio­

lishment of working diagnosis. If unclear 
or primary approach has been proven to 
be unsuccessful, MRI can lead to correct 
differential diagnosis. Usually, the ap­
proach to directing patient to MRI study 
is worsening of the clinical symptoma­
tology on the course of the treatment as 
well as unexplainable, prolonged pain. 
The next step on the ladder of diagnosis 
is the minimal invasive approach of ar­
throscopy after 3– 6 months of conserv­
ative therapy [8]. Arthroscopic approach 
was proven to be a  significant way to 
diagnose disorders as well as providing 
the ability to a guided lavage and lysis of 
the upper joint space. Arthroscopic ap­
proach is indicated due to unsuccessful 
conservative therapy with indication of 
the presence of intraarticular degenera­
tion: disc dislocation, disc deformation, 
presence of intraarticular adhesions, os­
teoarthritis, synovial chrondromato­
sis as well as the need of biopsy taken 
from the area and need of pathologi­
cal examination. The contraindication to 
the arthroscopic approach due to clini­
cal reasons is the presence non-identi­

Fig. 1. MRI of the temporomandibular joint, parasagital view. 
Red arrows – maxillary artery, C – mandibular condyle, AT – 
articular tubercule, AB – distance between inferior point of 
articular tubercule and maxillary artery, CD – distance  
between top of the condyle and maxillary artery

Fig. 2. MRI of the of the temporomandibular joint,  
coronal view.  
Red arrows – maxillary artery, C – mandibular condyle, EF – 
distance between medial margin of the neck of the condyle 
and maxillary artery
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patients with TMJ disease, the position 
of the condyle was variable, and the im­
ages were often distorted by the pa­
tient's movement during the examina­
tion. However, for open joint surgery, the 
condyle represents an important land­
mark for assessing the position of the 
maxillary artery.

Anatomic variations in the maxillary 
artery are inherent and can significantly 
impact its vulnerability during arthro­
scopic procedures. These variations en­
compass differences in the artery's loca­
tion, branching pattern, and size among 
individuals. Such natural differences 
in anatomy may introduce variabil­
ity that affects surgical approaches and 
outcomes [5,13].

Furthermore, proximity to other an­
atomical variations, reliable differen­
tiation from middle meningeal artery, 
might lead to difficult orientation while 
analyzing MRIs.

Cadaveric studies in the past have 
provided valuable insights despite their 
limitations. Dissections were typically 
performed in a single plane, which re­
stricted the view and statistical data 
gathered. These studies were time-con­
suming and often limited by sample 
size  [1,6,7]. In contrast, CT studies are 
now commonly integrated into stroke 
patient protocols, resulting in large data­
sets. These studies offer comprehensive 
evaluations of various structures, lever­
aging the influx of patient data to ex­
plore different aspects [3,5].

MRI studies, on the other hand, offer 
detailed imaging capabilities without 
the invasiveness of cadaveric dissec­

sults, whereas multiple observers could 
provide more reliable and consistent  
data.

Due to the potential for significant 
blood loss caused by damage to the 
maxillary artery, selective embolization 
was recommended before undertaking 
complete joint replacement surgery [10]. 
Traditional methods of hemostasis are 
challenging and risky in this region due 
to the proximity of vital structures, such 
as the facial nerve [11]. Bleeding in this 
area must be avoided at all costs, espe­
cially considering the difficulty of con­
trolling bleeding through the limited 
operative field of arthroscopy. This pro­
cedure requires specialized equipment 
and skilled operators [12].

Arthroscopic procedure of TMJ  is 
usually performed with an mouth open. 
Intraarticular anatomic orientation is 
made difficult by distortion and diffi­
cult identification of some TMJ  struc­
tures. The position of the condyle 
changes during the procedure, moreo­
ver, in the presence of a  preserved ar­
ticular disc, it is not possible to take 
the condyle as a  reference anatomical 
landmark. Our study therefore investi­
gates the relationship of the articular tu­
bercule and maxillary artery (distance 
AB), since during arthroscopy the tu­
bercule (its posterior slope) can be re­
liably identified, and its position does  
not change.

Measuring the distance between the 
condyle and the artery with the mouth 
open would provide a more accurate as­
sessment of the anatomical proportions. 
Due to difficulty opening the mouth in 

Distance CD: the distance between 
the tip of the condyle in relation to the 
maxillary artery in parasagittal section 
(Fig. 1).

Distance EF: the distance between the 
medial margin of the condylar neck in 
relation to the maxillary artery in coro­
nal section (Fig. 2).

Single, experienced in MRI reading cli­
nician was responsible for measurement 
and confirmation of the path of the max­
illary artery with regards to anatomical 
structures.

Results
The following variables have been 
noted: 
1) AB –  measurement 1; 
2) CD –  measurement 2; 
3) EF –  measurement 3; 
4) gender; 
5) age; 
6) side (P for right, L for left). 

Gender distribution: female (F) –  
24 subjects, male (M) –  18 subjects.

Age distribution: the age ranges from 
18  to 78  years. The average age is ap­
prox. 45.9 years. 

For measurements, see Tab.  1: AB 
ranges from 3.5 to 19.6, with an average 
of 12.2. CD –  ranges from 11.6 to 29.4, 
with an average of 21.7. EF –  ranges from 
1.8 to 8.4, with an average of 4.5.

Discussion
This study offers a unique contribution 
by meticulously accounting for the dis­
tance between the maxillary artery 
and the surrounding soft tissues. How­
ever, several limitations must be consid­
ered. The study was conducted on par­
ticipants from a single race, which limits 
the generalizability of the findings. Ad­
ditionally, the small sample size may not 
provide a  comprehensive representa­
tion of the wider population. Data was 
measured by a  single operator, intro­
ducing the possibility of measurement 
errors. Furthermore, the reliance on 
a single observer could lead to biased re­

Tab 1. Results of anatomical measurements of MRI scans of the temporomandi-
bular joint.

Measurement Min Max Mean Median SD

AB 3.5 196 12.2 12.0 3.8

CD 11.6 294 21.7 21.5 4.2

EF 1.8 8.0 4.5 4.4 1.6

SD – standard deviation
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mandibular joint. Br J Oral Maxillofac Surg. 2017, 
55(6): 584– 588.
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temporomandibular joint arthroscopy: a retro­
spective analytic study of 670 arthroscopic pro­
cedures. J  Oral Maxillofac Surg. 2006, 64(11): 
1587– 1591.
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of the literature and an evidence-based app­
roach for life-threatening hemorrhage in ma­
xillofacial surgery. Ann Plast Surg. 2012, 69(4):  
474– 478.
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studies using cadaveric dissections or 
CT angiography, this study utilizes MRI’s 
superior soft tissue visualization to as­
sess the maxillary artery’s relationship 
with TMJ  structures in a  clinically rele­
vant manner. It provides crucial data for 
surgical planning, particularly in arthro­
scopic and open TMJ surgeries, helping 
to minimize iatrogenic complications. 
The use of a standardized imaging pro­
tocol enhances consistency, and the 
identification of the articular tubercule 
as a stable reference point offers prac­
tical value for surgical orientation. Fur­
thermore, the findings could contribute 
to the development of 3D reconstruc­
tions and surgical simulations, aiding 
both preoperative planning and surgical  
training.

Conclusion
MRI emerges as a pivotal tool in evaluat­
ing maxillary artery risks during TMJ sur­
geries, offering precise anatomical 
insights that guide safer procedural ap­
proaches. Future research should ex­
plore interdisciplinary approaches inte­
grating MRI with surgical simulations to 
optimize clinical outcomes and patient 
safety. Future research should integrate 
MRI with 3D surgical simulations for en­
hanced safety.
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