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Abstract
Intersection syndrome is a rare sports overuse injury 
occurring through friction at the intersection of the first 
and second compartment of the forearm. Differential 
diagnosis must be carefully made, especially from De 
Quervain tendonsynovitis. Clinical examination provides 
with the necessary information for diagnosis, still magnetic 
resonance imaging scans and ultrasonography may assist 
in diagnosis. Treatment consists mainly of rest, use of 
a thumb spica splint, analgetic and oral nonsteroidal 
anti-inflammatory drugs and after 2-3 wk progressive 
stretching and muscle strengthening. Should symptoms 
persist beyond this time, corticosteroid injections adjacent 
to the site of injury may be useful. In refractory cases, 
surgical intervention is warranted. 

Key words: Intersection syndrome; Overuse injury; Wrist 
pain; Differential diagnosis; Treatment
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Core tip: In this review, current aspects of clinical and 
imaging diagnosis, as well as therapeutic approach 
of intersection syndrome, are outlined. This overuse 
syndrome which may provokes significant wrist pain and 
disability, is associated with repetitive wrist flexion and 
extension and compressive forces applied to the wrist and 
is common in sports such as rowing, canoeing, skiing, 
weight lifting and racket sports. Conservative treatment is 
generally an efficient therapeutic approach and includes 
means such as rest, cryotherapy, immobilization through 
splinting, medication with non-steroid anti-inflammatory 
and corticoid drugs as well as individualized rehabilitation 
program incorporating progressive stretching and muscle 
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strengthening exercises. Future research is proposed 
to select larger samples if possible and utilize the frank 
value of imaging studies such as magnetic resonance 
imaging scans or ultrasonography as well as optimal 
therapeutic strategies for every individual suffering from 
this syndrome. 
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INTRODUCTION 
Although the first report of the IS took place by Velpeau 
in 1841, Dobyns in 1978 was the first who introduced 
this term[1,2]. Intersection syndrome (IS) which has 
been alternatively named peritendinitis crepitans, 
crossover syndrome, adventitial bursitis, subcutaneous 
perimyositis with abductor pollicis longus syndrome and 
bugaboo forearm[3-5] is a rare inflammatory condition, 
usually reported as an overuse injury resulting from 
friction between two compartments each wrapped in its 
own sheath. The dorsal or first musculotendinous unit/
compartment contains the abductor pollicis longus and 
the extensor pollicis brevis while the second compartment 
includes the extensor carpi radialis longus and extensor 
carpi radialis brevis[6]. These two compartments intercept 
at an angle of 60 degrees[7]. Montechiarello et al[1], 
specifically report that friction occurs between the muscle 
bellies of the first compartment and the tendon sheaths 
of the second compartment. Intersection syndrome 
has been also reported to result from stenosis and 
entrapment of the second compartment, although it has 
been supported that it is not clear which is the etiology of 
this pathology[5]. 

Draghi and Bortolotto[8] report that there is also an 
intersection more distally where the extensor pollicis 
longus intersects with the second compartment. Friction 
may occur at that site as well, resulting in intersection 
syndrome[9-11]. Furthermore, the second compartment 
may also be not in a single sheath but each tendon 
may be in its own sheath[4,12]. The flexor retinaculum 
has also been attributed a possibly important role in the 
pathogenesis of IS[13].

Overall incidence ranges from 0.2% to 0.37% in 
various studies[14]. IS occurs through repetitive wrist 
flexion and extension and compressive forces applied 
to the wrist[15], affects mainly the dominant hand, and 
onset has been pinpointed specifically when beginning a 
new sport[15]. This nosologic entity is reported in sports 
such as rowing, canoeing, horseback riding, skiing, 
weight training or racket sports, activities associated 
with repetitive wrist extension[16,17]. Ιn a study including 
42 skiers, prevalence was estimated as high as 11.9% 

in the first two days[18]. In another study, incidence 
reached 2% in tennis players[11] whilst in a study of 
8000 patients with arm or hand pain, occurrence was 
found to reach only 0.37%[19].

In this review current aspects of clinical and imaging 
diagnosis as well as the therapeutic approach of IS are 
outlined. 

CLINICAL EXAMINATION 
Clinical examination reveals usually pain 4-8 cm 
proximally to radial styloid and swelling in the radial 
aspect of the wrist and forearm[20] (Figure 1). Localized 
redness and tenderness to palpation over the site of 
swelling are two other typical clinical signs[20]. Pain in 
movement is observed specifically in ulnar deviation 
and wrist extension. Crepitus in palpation during flexion 
and extension of the wrist may also be present[1,17]. 

DIFFERENTIAL DIAGNOSIS 
Differential diagnosis from similar pathologies is of 
paramount importance, due to its different strategy in 
treatment (Table 1). Differential diagnosis should mainly 
be made from De Quervain Syndrome (DQS)[3]. Other 
pathologies such as scaphoid fractures, osteoarthritis of 
the first metacarpal joint, ganglion cysts, Wartenderg 
syndrome wrist ligament sprains, and muscle strains 
maybe also confused with IS and should be early 
diagnosed and properly treated[1,6]. In DQS pain is 
localized distally to the dorsal interphalageal joint 
of the thumb, in the first dorsal compartment that 
consists of the abductor pollicis longus and the extensor 
pollicis brevis. Finkelstein test in this case is considered 
pathognomonic[21]. In IS, on the contrary, pain is 
identified 4-8 cm proximally to the radial styloid. The 
method of application of the test is important since it is 
a pathognomonic test guiding diagnosis. It is described 
as grasping the thumb within the fingers forming a 
fist and deviating the wrist in an ulnar direction. Still, 
the original description by Finkelstein reports that 
the patient’s thumb is grasped with abduction of the 
wrist taking place in an ulnar direction, resulting in 

Figure 1  Area of pain and tenderness to palpation in intersection syndrome.
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intense pain over the styloid[21]. Differentiating DQS 
from intersection syndrome is significant since in DQS 
earlier surgical intervention is recommended by some 
experts[22].

IMAGING STUDIES
Although clinical diagnosis is usually sufficient, imaging 
studies offer a more certain diagnosis and clarify 
complicated injuries[11].

Ultrasound imaging provides reliable and “first-line” 
diagnosis in the study of IS, while magnetic resonance 
imaging (MRI) studies are retrospective studies[1]. It is 
important to note that the utility of the ultrasound in 
diagnosing IS is of value and even more important in 
research studies. Through ultrasound imaging, details 
in the anatomy of the region may be observed, that 
may explain symptoms or guide treatment. In the 
study by Draghi and Bortolotto[8], valuable information 
was derived. The study can be considered of significant 
value since it took place over 5 years and included 1131 
patients with hand and wrist pathology. It was reported 
that tendons may be coated in one sheath or individual 
sheaths and a second location of an intersection was 
underlined. This information may be beneficial in both 
research and clinical level. For instance, a more detailed 
anatomy or pathologic anatomy may elucidate the 
mechanics of injury and healing. It may also result in 
improved effectiveness in injection therapy, by targeting 
the intended site. 

Clinical examination may be accompanied by axial 
MRI[3]. de Lima et al[4], studied through MRI scans 
the anatomy of the forearm around the intersection 
area, before and after tenography. The authors of this 
study concluded that MRI may be a useful noninvasive 
method for the evaluation of wrist pain. In T2 weighted 
fat suppressed fast spin echo axial MRI, peritendinous 
and subcutaneous edema concentrically both proximally 
and distally of the intersection site) or even synovial 
effusion are depicted in the presence of intersection 
syndrome pathology[6,7] Lee et al[9], in a review of 
intersection injury studied through MRI, identified also 
tendinosis and subcutaneous and muscle edema as 
abnormalities related to this overuse syndrome. 

Of note, although imaging studies may be useful 
in identifying and confirming IS, is reported that 70% 
of cases can be found through appropriate history 

taking[23]. 

TREATMENT 
It is common ground that the fundamental element for 
the recuperation of an overuse injury is informing the 
patient of the steps he or she may follow to assist in 
healing. Patient education thus is important in IS and 
understanding of the mechanism of injury will aid in 
conceiving how to protect and progressively rehabilitate 
the wrist back to its normal daily activities[24].

In the first phase, the proposed main line of ac-
tion consists of rest, use of oral nonsteroidal anti-
inflammatory medication, cryotherapy, elevation, and 
compression. Although inflammation is necessary 
for the proper cascade of healing of the site of injury, 
reduction to some extent of inflammation to result in 
the reduction of pain is necessary in order to eliminate 
disabling symptoms as soon as possible[3]. The se-
cond phase of rehabilitation consists of the gradual 
restoration of function of the upper extremity to former 
daily activities. This phase lasts 4-6 wk and consists 
of progressive stretching and mobilization of relevant 
joints that is the wrist, elbow joint, metacarpophalageal 
and phalangophalangeal joints and other structures 
such as musculature, tendons, and fascia. Strength 
training should be initiated carefully to avoid relapse 
of symptoms. The performance of daily life activities 
is a part of training, in order to reach full functional 
rehabilitation. The general rule of increasing parameters 
such as intensity, repetition, or distance per week, 
has been shown to be a beneficial rule of thumb for 
runners[20]. 

Immobilization through splinting is proposed in 
the literature[20]. Immobilization of the wrist as well 
as the thumb has been proposed, with a thumb spica 
splint, strapping or use of a cock up wire-splint[3]. The 
anatomical position of immobilization is 20 degrees of 
extension of the wrist. The duration of immobilization in 
research studies extends from 2-3 wk[20,23]. 

Persistence of symptoms after 2-3 wk, leads to the 
consideration of a second line of available treatment 
procedures available[21]. A percentage of 60% has 
been reported to heal solely through conservative 
management[18]. Corticosteroid injections may alleviate 
pain and reduce inflammation[25]. Injections may be 
administered adjacent to the maximally tender areas 
solely, providing relief after 10 d[3]. 

Resolving to surgical intervention is very effective 
but is offered only to patients not responding to con-
servative treatment. Operative management consists 
of Abductor Pollicis Longus (APL) and Extensor Pollicis 
Brevis (EPB) tenosynovectomy and fasciotomy, and 
debridement of the bursa so as to result in release 
compression at the crossover site[17,18] while post-
operatively immobility using plaster forearm splint is 
recommended for ten days. Return to full activity is 
permitted from at least 12 wk[26]. 

Williams et al[27], described the decompression of the 

Table 1  Differential diagnosis of radial wrist pain[1,3,6]

Intersection syndrome
Tendonitis De Quervain
Scaphoid fractures
Osteoarthritis of the first metacarpal joint
Ganglion cysts
Wartenderg syndrome
Wrist ligament sprains
Muscle strains
Soft tissue neoplasms
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muscle belly of the swollen by overuse muscles. They 
performed an incision at the site of maximum swelling, 
aiming at decompression of the extensors beneath. This 
incision is performed 3-4 cm proximal to the incision for 
De Quervain tenosynovitis. It may take place by local 
anesthesia, by bypassing superficial layers to reach the 
tendon and fascia of the APL and ΕPΒ. In 11 patients, 
mostly rowing athletes presenting with overuse syn-
drome of the extensors of the wrist, this technique was 
performed. Return to light training was achieved from 
the first day post-surgery and return to training 10 d 
later. No return of symptoms was reported even 4 mo 
following operation[27]. 

Another therapeutic approach was proposed by 
Grundberg and Reagan[5]. According to the authors 
pathology relates mainly to Extensor Carpi Radialis 
Brevis (ECRB) and Extensor Carpi Radialis Longus 
(ECRL) who are responsible for the more proximal than 
the De Quervain localization of pain. This decompression 
of the second extensor compartment is thought to 
resolve symptoms of the syndrome. This technique was 
performed to 13 patients with IS of a duration from 4 
mo to 5 years, where conservative treatment had failed. 
In two patients a surgical approach was implemented 
more proximally to the tendon of the carpal extensors 
which rendered unsatisfactory results. In line incision 
of the carpal extensors was performed with a direction 
centrally towards the area of the marked edema. 
Release of ECRL and ECRB within the second dorsal 
compartment after dissecting the deep fascia achieved 
reduction of symptoms in all patients ten months on 
average, postoperatively. All patients returned to their 
former employment[5]. 

DISCUSSION
Up to this day, there is a debate whether IS is a ten-
dinosis, thus a chronic tendon degeneration with 
the absence of inflammation or a peritenosynovitis, 
involving an inflammatory process across the tendon 
sheaths[28,29]. Furthermore, as reported above the site 
of injury in IS is also debatable, since it may occur at 
two different intersections of the second compartment 
with the abductor extensor longus and extensor pollicis 
brevis or more distally with the extensor pollicis longus 
alone. 

The establishment of diagnosis of this pathology 
is based mainly on thorough clinical examination and 
should be achieved early in order to avoid functional 
impairment of the affected hand and devastating 
consequences for patients and especially these inter-
fering with athletic activity. Differential diagnosis 
includes several nosologic entities which provoke wrist 
pain and mainly De Quervain Syndrome[1,3,26]. 

Treatment includes mainly conservative therapeutic 
strategies such as rest, immobilization with a thumb 
spica splint, analgetic and non-steroid anti-inflammatory 
drugs (NSAIDS) and after 2-3 wk progressive stretching 
and muscle strengthening. Injection therapy using 

drugs such a using 2 mL of 1% of lidocaine with beta-
methasone, is another conservative therapeutic option 
which is proposed when symptoms persist more than 
few weeks of immobilization[25]. Still, major adverse 
events that may take place and represent a percentage 
of 5,8%, have to be discussed with the patient. These 
range from a simple ecchymosis which may occur to as 
much as a devastating tendon rupture[25]. 

As conservative treatment is generally an efficient 
therapeutic approach for IS, surgical management is 
warranted only for refractory cases and is followed with 
good results[5,17,18,27].

CONCLUSION 
Intersection syndrome is not a clearly understudied 
syndrome. The etiology, site of injury, histologic un-
derlying changes are still debatable. Moreover, the 
extent of the utility of imaging studies in diagnosis is 
still not entirely clear. Adding to the necessity of further 
elucidating all aspects of the syndrome, every possible 
way of studying the syndrome is proposed. The utility 
of imaging in research as a means of studying histology 
and anatomy is supported as well as the need to con-
duct studies with larger samples in order to study the 
injury in depth. 
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