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Abstract
Purpose of Review The purpose of this article is to review common hand and wrist injuries experienced by tennis players.
Recent Findings A myriad of different wrist pathologies can be seen in tennis players ranging from metacarpal and carpal stress
fractures to triangular fibrocartilage injuries and ulnar impaction. These vary depending upon the nature of the player, stroke
mechanics, and time point within the season.
Summary A broad differential should guide work-up and management of wrist pain in tennis players.
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Introduction

Epidemiology

With the ever increasing globalization of the sport, there has
been a surge in the number of recreational tennis players
[1–4].Within the USA alone, there are an estimated 18million
participants, and the number continues to grow [3•, 5••].
Reported tennis injury rates range from 0.05 to 2.9 injuries
per player per year or 0.04 to 3.0 injuries per 1000 h played
[1]. Lower extremity injuries are more common that upper
extremity injuries, with the majority of upper extremity inju-
ries being chronic in nature [1]. The focus of this article is to
review hand and wrist injuries encountered in tennis players.

Biomechanics

Given that most upper extremity injuries are chronic and result
from non-contact mechanisms, the kinetic chain that generates
a tennis serve is implicated as the root cause of upper extrem-
ity injuries in tennis [1]. The athletes vary in terms of their

serve and groundstroke styles [6•, 7•]. The serve has been
broken down to (1) wind-up, (2) early cocking, (3) late
cocking, (4) acceleration, and (5) follow through. Forehand
or backhand groundstrokes have been broken down to (1)
racket preparation, (2) acceleration, and (3) follow through.
The kinetic chain, or the route of energy that flows through the
body during a serve or groundstroke, allows for effective
transfer of energy to the ball. The hip, knee, shoulder, elbow,
and wrist joints serve as sequential links in the kinetic chain
that absorb, generate, and transmit energy. During these
strokes, safe and efficient energy transmission through the
kinetic chain depends on endurance and technique. As energy
transfer between links becomes inefficient secondary to fa-
tigue or poor technique, joints in the chain can become
overloaded and subsequently injured. In an energy flow com-
parison between injured and non-injured tennis players, in-
jured players demonstrated lower quality of energy flow
through the kinetic chain, lower ball velocity, and higher rates
of energy absorbed by the shoulder and elbow joint compared
with non-injured players [8, 9].

The load delivered to the wrist during the forehand stroke
varies depending on hand grip position [3•]. The four tradi-
tional single-handed hand grip positions include the continen-
tal, Eastern, semi-Western, and the Western (Fig. 1) [10].

In a survey of 370 division III and IV tennis players in Italy,
Tagliafico and colleagues found that the Eastern grip position
was associated with radial-sided wrist injuries (i.e., FCR teno-
synovitis [n = 5], DeQuervain syndrome [n = 6], and intersec-
tion syndrome [n = 1]), while the Western and semi-Western
grip positions were associated with ulnar-sided wrist injuries
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(i.e., ECU injuries [n = 30], TFCC lesions [n = 5]) [1].
Notably, none of the players used the continental, 75% of
those injured used the Western or semi-Western grip, and
25% of those injured used the Eastern grip.

The impact position of the ball on the racquet and grip
tightness can affect force transmission on the wrist [12, 13].
A 3D computer simulation model was used to examine the
effect of these two parameters during a backhand
groundstroke [13]. Off-centered impacts below the longitudi-
nal axis of the racquet substantially increased wrist extension
torque when compared with an impact that occurred at the
center of the racquet [13]. Increased grip pressure resulted in
a decrease in racquet rotation in the hand and a 20% increase
in wrist extension torque compared with the normal grip con-
dition. Ball-racquet location and grip tightness are important
parameters when assessing the cause of a wrist or elbow prob-
lem in tennis players.

Hand and wrist injuries

Ulnar-sided disorders

Most ulnar-sided disorders are not mutually exclusive and as
such should have a framework for their work up [14••]. Kakar
and Garcia-Elias proposed the four-leaf clover algorithm to
help the practitioner have a structured algorithm that considers
the myriad of potential etiologies that cause DRUJ pain and
develop a treatment plan. Decisions are based on the status of

the sigmoid notch, the cartilage at the DRUJ, the nature of the
static restraints (e.g., the TFCC), and the functionality of the
dynamic stabilizers of the DRUJ, such as the ECU [14••].
Although we discuss several specific causes of ulnar-sided
wrist pain in tennis players, it is important to use an algorith-
mic approach when diagnosing the cause of pain in these
athletes to mitigate against poor outcomes and frustrations of
the athlete.

Extensor carpi ulnaris (ECU) pathology is one of the most
common etiologies of ulnar-sided wrist pain in tennis players
[6•, 15, 16]. The ECU tendon and its fibrosseous subsheath
are at particular risk during a forehand groundstroke [6•].
Injury occurs with repetitive overloading by forces that are
transmitted to the wrist during impact of the racquet with a
tennis ball. When top-spin is generated during this stroke, it
requires that the player grips the racquet with a technique that
further predisposes the ECU to injury by positioning the wrist
in excessive ulnar deviation. The ECU tendon has also been
recognized to be at risk for injury during a double handed
backhand stroke [16]. A review of 12 elite tennis players
who presented with traumatic ECU instability revealed that
10 of 12 of these injuries occurred in the non-dominant wrist
(i.e., hand closest to the racquet head) while performing a
double-handed backhand stroke, possibly due to eccentric
contraction of the ECU muscle at the time of impact [16, 17].

Repetitive injury to the ECU tendon can result in ECU
tendonitis or tenosynovitis [6•]. This can manifest with pain,
clicking, and swelling along the ECU tendon that is exacer-
bated with wrist flexion, ulnar deviation, and supination.

Fig. 1 a Eastern forehand grip. b
Continental forehand grip (The
pictures are courtesy of our
colleagues as the United States
Professional Tennis Association
(USPTA))
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Alternatively, an acute injury can result in rupture of the
subsheath or tendon. The ECU tendon runs in a fibro-
osseous subsheath that is stabilized to the dorsal medial aspect
of the ulna by a “labrum”-like tissue called the linea jugata,
which deepens the concavity of the sulcus as well as the ex-
tensor retinculum that drapes over this subsheath and inserts
onto the pisiform and triquetrum (Fig. 2) [16].

A ruptured subsheath that can cause ECU tendon instability
has been associated with a low forehand stroke that requires
sudden supination of the flexed and ulnarly deviated wrist
[6•]. Once the subsheath ruptures or detaches from the ulna,
the ECU tendon is able to subluxate over the ulnar border
especially during forearm supination.

Upon examination, patients may have swelling over the
distal ulna with tenderness along its course that can be exac-
erbated with passive supination of the forearm [16]. The ECU
synergy test has been demonstrated to effectively distinguish
between ECU tendonitis and subsheath instability [18]. With
the forearm in maximum supination, resisted abduction of the
thumb and index finger results with the activation of the
ECRL muscle with radial deviation of the wrist. To neutralize
this, the ECU is activated, thereby stabilizing the wrist. The
“ice cream scoop test” is also suggestive of ECU tendon in-
stability [19]. The patient’s wrist is first positioned in prona-
tion, ulnar deviation, and extension. The patient is then asked
to simulate the maneuver that is used to scoop ice cream. The
wrist moves into supination in the ulnar deviated position
against the examiner resistance. If this produces a snapping
or pain of the ECU tendon and reproduces the patients symp-
toms, the test is considered positive.

Radiographs should be obtained to rule out osseous pathol-
ogy, and advanced imaging (i.e., MRI (Fig. 3) or dynamic
ultrasound) may be used to supplement the history and phys-
ical examination findings [20••, 21••]. This is particularly im-
portant given the high incidence of ECU pathology in asymp-
tomatic tennis players. Sole and colleagues used static and

dynamic ultrasound to examine the ECU tendons in 26
asymptomatic recreational tennis players [21]. The authors
found evidence of tendinosis or partial tears of the ECU in
92% (24/26) of the players, and 73% (19/26) players were
found to have ECU instability in at least 1 wrist, despite the
lack of clinical symptoms.

ECU tendonitis is initially managed conservatively with
non-steroidal anti-inflammatory drugs (NSAIDs), ice, activity
modification, and splinting [6•]. If symptoms persist, a corti-
costeroid injection may alleviate the symptoms but care needs
to ensure that the injection is placed appropriately to guard
against fat atrophy and skin hypopigmentation. In cases of
acute ECU instability, the wrist is initially managed with
6 weeks of above elbow casting/splinting with the wrist in
pronation, extension, and radial deviation. Jeantroux and col-
leagues used MRI to evaluate 16 patients who were
immobilized after an acute ECU subluxation injury [22]. All
patients were treated with prolonged immobilization. On ini-
tial evaluation, 15 of these patients were demonstrated to have
developed a pouch secondary to an ECU subsheath tear into
which the ECU tendon can subluxate. Follow-up MRIs ob-
tained in eight of these patients revealed that the pouch de-
creased in size with immobilization. Montalvan and col-
leagues immobilized five elite tennis players in a short arm
plaster splint with the wrist in extension for 2–3 months after
an acute ECU subluxation injury. If the tendon was found to
be unstable on exam after 2 months of immobilization, the
wrist was immobilized for another month. They reported that
all five players had no evidence of persistent instability and
were able to return to play 5 to 6 months after injury [16].

If ECU instability persists, several ECU subsheath recon-
struction or tendon stabilization techniques have been suc-
cessful at restoring stability, including anatomical repair of

Fig. 3 MRI demonstrating ECU tendon subluxation

Fig. 2 Illustration of the ECU tendon (yellow) within its subsheath (red)
and enveloping extensor retinaculum (blue) (permission granted from
Radsource http://radsource.us/extensor-carpi-ulnaris-subsheath-injury/)
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subsheath with or without ECU groove deepening, recon-
struction with an extensor retinaculum graft, a radially or
ulnar-based extensor retinaculum flap or reconstruction with
a strip of flexor carpi ulnaris [16, 23••, 24•]. Inoue and Tamura
reviewed 12 patients with recurrent ECU tendon instability
who were treated with either ECU reconstruction with a strip
extensor retinaculum (n = 5) or direct anatomic repair (n = 7)
of the ECU subsheath or periosteum [25]. All 12 patients were
reported to have regained normal motion, had completed res-
olution of pain and instability, and were able to return to pre-
vious work and sport activities.

Triangular fibrocartilage complex (TFCC) tears

The TFCC serves an important role in distal radioulnar joint
(DRUJ) stability, as well as load transmission across the wrist.
Injury to the TFCC, either acute or chronic, results in func-
tional impairment related to ulnar-sided wrist pain and dimin-
ished grip strength [26]. The TFCC is comprised of eight
components: triangular fibrocartilage disc proper, dorsal and
volar radioulnar ligaments, meniscus homolog, ulcocarpal
collateral ligament, ulnolunate ligmanet, ulnotriquetral liga-
ment, and the extensor ulnaris tendon subsheath (Fig. 4)
[27••, 28•].

TFCC injuries can be traumatic or degenerative in nature.
Patients complain of ulnar sided wrist pain, which is exacer-
bated with loading and rotation movements of the wrist. On
examination, they may have tenderness at the fovea [29•]. The
maneuver is performed with the patients forearm in neutral
rotation. The examiner uses their thumb to apply a distally
directed force between the ulnar styloid and the FCU tendon.
The test is considered to be positive if it reproduces the pain
experienced by the patient, and the pain is more severe than

the pain produced with this same maneuver on the contralat-
eral, normal side. With superficial tears the DRUJ remains
stable but this stability can be compromised with foveal dis-
ruptions of the TFCC [26, 27••, 30••].

Radiographs should be obtained to rule out osseous
pathology and are often negative unless accompanied by
an ulna styloid fracture. Nakamura and colleagues ex-
amined the relationship between the displacement of the
distal radius fracture, characteristics of the ulnar styloid
fracture, and foveal disruption of the radioulnar liga-
ments that results in DRUJ instability [31]. Univariate
analyses revealed that decreased radial inclination, in-
creased radial shortening, and greater than 4-mm dis-
placement of the ulnar styloid fragment were predictors
of foveal avulsion of the radioulnar ligaments, which
were associated with DRUJ instability. If a TFCC tear
is suspected, an MRI can be obtained to evaluate the
ulnar side of the wrist and assess for concomitant pa-
thology. The specificity and sensitivity of the MRI for
diagnosing ulnar-sided wrist pathology are 76 and 44%,
repectively [13, 32•]. MR arthrography increases the
sensitivity and specificity to 84 and 85%, respectively
[32•]. Notably, interpretation of MRIs of 103 wrist
MRIs of asymptomatic volunteers revealed TFCC abnor-
malities in 37% of the MRIs highlighting that advanced
imaging should be utilized to confirm clinical assess-
ment [33].

The Palmer classification categorizes TFCC injuries
based on etiology and anatomic location [34••]. Class
1 lesions that result from a traumatic etiology, such as
rotational injury to the wrist or a fall onto pronated or
hyperextended wrist, are subclassified into four types:
central tear (type A), traumatic avulsion from ulnar in-
sertion (type B), distal avulsions of the TFCC (type C),
or radial avulsion of TFCC (type D) [34••]. A class 2
lesion that results from a degenerative etiology, such as
ulnar impaction syndrome, is subclassified into five
types: wear of central portion without a perforation
(type A), type A plus chondromalacia of the lunate,
ulnar head or both (type B), perforation of the TFCC
(type C), rupture of the lunotriquetral ligament as well
as ulnar head and lunate cartilage degradation (type D),
and type D plus ulocarpal arthritis (type E) [34••].
Initial management of TFCC injuries includes a series
of conservative modalities, including NSAIDs, above
elbow splinting to limit pronosupination, activity modi-
fication, and steroid injections [26]. Should these mo-
dalities fail, wrist arthroscopy is the gold standard for
diagnosis of TFCC pathology. The blood supply of the
TFCC determines which tears are amenable to repair or
debridement [27••]. The central region of the TFCC is
avascular and will not heal despite repair, while the
peripheral region of the TFCC is amenable to repair

Fig. 4 Illustration of the triangular fibrocartilage complex (TFCC). a–c
Overview of the TFCC. d UL: ulnolunate, UT: ulnotriquetral, RU:
radioulnar (reprinted with permission from Elsevier: Skalski MR, White
EA, Patel DB, Schein AJ, RiveraMelo H, Matcuk GR. The traumatized
TFCC: An illustrated review of the anatomy and injury patterns of the
triangular fibrocartilage complex. Curr Probl Diagn Radiol.
2016;45(1):39–50. https://doi.org/10.1067/j.cpradiol.2015.05.004)
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[26, 27••]. Given the relative avascularity of the central
region, these tears are often debrided, whereas the
vascularized peripheral sided TFCC are amenable to
open or arthroscopic treatment (Fig. 5).

Ulnotriquetral (UT) ligament split tears can present with
ulnar-sided wrist pain [29•]. Repetitive forearm supination or
pronation with the wrist extended predisposes these athletes
to this injury [29•]. The UT ligament is a thickening of the
wrist capsule and is one of the three primary stabilizers of the
ulnar wrist [29•, 35–37]. This ligament originates from the
palmar radioulnar ligament and the ulnar styloid and inserts
onto triquetrum [29•] and is in its longest position with the
wrist in extension and radial deviation [38]. As such, the
ligament is suspected to be under the highest degree of ten-
sion, and therefore, at the highest risk for injury [29•]. Three
hypothesis have been suggested for why the UT ligament
tends to tear along its longitudinal axis: (1) force propagation
through the normal anatomical perforations; (2) forces that
result from traction and countertorsion; and (3) failure be-
tween the two distinct origin points of the ligament at the
TFCC and ulnar styloid [35].

The majority of patients with UT ligament split tears
report a discrete traumatic event that occurs with the
wrist hyperextended and the forearm supinated [39].
Patients report ulnar-sided wrist pain that is exacerbated
with pronosupination and gripping [39]. While range of
motion of the wrist is generally unaffected, grip strength
is diminished [39]. On examination, the most revealing
maneuver is the ulnar fovea sign [29•]. The presence of
DRUJ instability in association with a positive ulnar
fovea sign is more consistent with a foveal disruption
TFCC injury [29•]. Plain radiographs are often negative
with [29•] MRI having a sensitivity of between 30 and
58% (Fig. 6) [40].

Non-operative treatment includes above elbow splinting or
casting in neutral position for 6 weeks followed by a guided
rehabilitation regimen. Should these patients fail non-
operative treatment, the UT ligament split tears are amenable
to arthroscopic repair (Fig. 7). In a series of UT ligament
repairs, 90% of patients were reported to be satisfied and

had no limitations in their activities after recovering from this
intervention [39].

Ulnar impaction syndrome is a source of ulnar wrist pain
that results from the direct impact of the distal end of the ulna

Fig. 6 MRI demonstrating UT split tear (arrows)

Fig. 5 aCentral tear of the TFCC.
b Arthroscopic debridement of
central TFCC tear
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onto the ulnar carpus in patients with congential or acquired
ulnar positive variance [41]. Palmer andWerner demonstrated
that axial load transmission increased over twofold from 18 to
42% with just 2.5 mm of ulnar positive variance [42]. Patients
present with insidious onset of ulnar wrist pain that is aggra-
vated with the forearm in pronation and wrist in ulnar devia-
tion [42]. True PA radiographs are examined for ulnar vari-
ance. If ulnar neutral or negative variance is noted, a pronated
power grip view may reveal relative lengthening of the ulna.
Additionally, radiographs will reveal evidence of degenerative
changes (i.e., subchondral sclerosis and cysts) at the distal
ulna, lunate, and triquetrum. MRI can effectively identify
these focal degenerative changes as well as concomitant
TFCC pathology. Imaeda and colleagues obtained MRIs in
30 wrists (27 patients) who were diagnosed with ulnar impac-
tion syndrome [43]. A focal abnormal signal intensity at the
ulnar proximal border of the lunate was identified in 87% of
these wrists.

Conservative treatment of ulnar impaction syndrome in-
cludes NSAIDs, intermittent immobilization, and activity
modification [44]. While ulnar impaction syndrome is not a
condition that is isolated to tennis players, dynamic ulnar im-
paction syndrome (DUIS) was recently reported in the

literature as a source of simultaneous TFCC injury and
ulnar-sided wrist pain in two tennis players [45•]. It occurs
when the ulna abuts the carpus during forearm pronation,
where the radius becomes shorter relative to the ulna in indi-
viduals with an ulnar minus or neutral wrist [45•]. Both ath-
letes underwent an arthroscopic wafer procedure, as well as
debridement of the TFCC and loose bodies. One of the two
patients had a simultaneous scapholunate ligament (SLL) tear
that was addressed with debridement and percutaneous pin-
ning. The patient with the isolated DUIS was reported to re-
turn to sport with no pain 4 months after the surgery.

The primary objective of surgical interventions is to unload
the ulnocarpal joint by reducing ulnar positive variance [34••,
41]. Options include an ulnar shortening (metaphyseal or diaph-
yseal) osteotomy or resection of the ulnar head (i.e., open or
arthroscopic wafer resection) (Fig. 8) [34••, 41]. A recent com-
parison of ulnar shortening osteotomy (n= 23) and arthroscopic
wafer procedure (n = 19) for idiopathic ulnar impaction syn-
drome reported that at 3 months, patients who underwent the
arthroscopic wafer procedure had better grip strength and
DASH score and that the outcomes were similar at 6, 12, and
24 months. Stockton and colleagues conducted a systematic re-
view of 36 studies that examined the outcomes related to surgical

Fig. 7 a UT ligament split tear
(arrow). b UT ligament split tear
after repair

Fig. 8 a Ulnar positive wrist. b
Correction of ulnar positive
variance with ulnar shortening
osteotomy
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treatment of ulnar impaction syndrome. The three surgical inter-
ventions that were examined included ulnar shortening ostetomy,
open, and arthroscopic wafer procedures. The authors noted
good or excellent outcomes in 82% of patients who underwent
an arthroscopic wafer procedure, 87% who underwent an open
wafer procedure, and 76% of patients who underwent an ulnar
shortending osteotomy [46••]. Although their study appears to
show that the wafer procedure is superior to an ulnar shortening
osteotomy, they reported that they could not establish clinical
superiority in their study.

Hook of hamate fractures can result from an acute traumat-
ic event (i.e., fall onto outstretched hand) or from repetitive
impaction of the handle of the racquet against the carpus
(Fig. 9) [47•].

Patients often present with non-specific symptoms, includ-
ing tenderness in the hypothenar eminence, ulnar nerve
parasthesias, and even possible rupture of the ulnar flexor
digitorum profundus tendons. Patients are tender over the
hook of the hamate and should be examined for the integrity
of the flexor tendons and ulnar nerve. The examiner needs to
have a high index of suspicion for this diagnosis as standard
AP and lateral plain radiographs can miss the fracture. A car-
pal tunnel view or advanced imaging, such as a CT scan, can
help delineate this injury (Fig. 10) [20••]. Non-displaced acute
fractures of the hook of the hamate can be treated conserva-
tively with a short arm cast [47•]. Displaced fractures and
fracture non-unions of the hook of the hamate can be treated
by either fixation or excision [47•]. After excision, patients
rehabilitation can be accelerated once the wound has healed
but should be warned of scar sensitivity that can be protected
using a padded glove. Kadar and colleagues reviewed 51
cases of hook of the hamate fractures, 37 of which were

managed non-operatively and 14 were managed operatively
(4 ORIF and 10 excisions) [50•]. Both groups had good clin-
ical results achieving 80% of grip strength compared with
uninjured side and a mean Quickdash of 2. Twelve patients
in the non-operative group resulted in non-union.

Radial-sided disorders

First dorsal compartment tendonitis (Dequervain’s) is a com-
mon source of radial-sided wrist pain in tennis players, espe-
cially in thosewith an Eastern grip [51]. The contents of the first
dorsal compartment include the abductor pollicis longus
(APL),extensor pollicis brevis (EPB), [52•]. The compartment
has been demonstrated to contain a septum that divides the APL
and EPB in approximately 50% of wrists [52•]. Cumulative
over use of the wrist results in inflammation and thickening
of peritendinous tissues of the APL and the EPB tendons.
This results in tenderness and swelling at the dorsal wrist over-
lying the first dorsal compartment. Patients complain of pain
overlying the tip of radial styloid process, difficulty with twist-
ing, lifting and grasping activities involving the thumb, and
diminished grip strength [53, 54]. On examination, patients
have tenderness of the first dorsal compartment overlying the
radial styloid. Eichoff first described a method of eliciting pain
in patients with first dorsal compartment tenosynovitis by ask-
ing the patient to grip their thumb with their ipsilateral palm
[54]. A positive test is associated with severe discomfort asso-
ciate with this maneuver. Finklestein reported that patients with
first dorsal compartment tenosynovitis will experience excruci-
ating pain when the examiner grabs the patient’s thumb and
abducts the hand ulnarly [55].

Radiographs can be obtained to rule out other causes of radial
wrist pain, such as carpometacarpal or scaphotrapeziotrapezoidal

Fig. 9 Modified Milch’s classification of hamate fractures. Type I: hook
fractures—I(I): avulsion fractures; I (II): middle hook fracture; Type
I(III): base hook fracture . Type IIa: coronal body fractures. Type IIb:
transverse body fractures [48, 49]. (Figure reprinted by permission from
Nature/Springer/Palgrave), J Huazhong Univ Sci TechnologMed Sci.: L.
Xiong G, Dai L, Zheng W, Sun Y, Tian G. Clinical classification and
treatment strategy of hamate hook fracture. 2010;30(6):762–766.
https://doi.org/10.1007/s11596-010-0654-7))

Fig. 10 Carpal tunnel view of hamate fracture (arrow)
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arthritis or an occult scaphoid fracture if the history signifies a
recent or past fall [54]. Ultrasound of first dorsal compartment
tendonitis demonstrates diffuse circumferential hypoechoic
thickening of the synovial sheath, which appears as a double
target pattern [53]. This modality can be used to confirm the
diagnosis and help the examiner target the compartment with
an injection if indicated [53]. MRI has been demonstrated to
be an effective modality for preoperatively detecting multiple
tendon slips and compartmentalization of the first dorsal com-
partment, in addition to identifying evidence of tenosynovitis
[56••].

Non-operative treatment includes activity modification,
thumb spica immobilization, corticosteroid injections, and thera-
py [57••]. Weiss and colleagues demonstrated that 69% of pa-
tients had complete resolution of symptoms with injection alone,
57% with injection plus splint, and only 30% with splint alone
[58]. If patients continue to have refractory symptoms, surgical
release of the first dorsal compartment with careful release of all
the subsheaths of the EPB tendon slips and protection of the
dorsal senory branch of the radial and lateral antebrachial cuta-
neous nerves is advocated with excellent results [52•]. Scheller
and colleagues reported 100% resolution of symptoms after sur-
gical release of 94 patients with first dorsal compartment teno-
synovitis [59].

Intersection syndrome can be seen within tennis players
where [11] the first dorsal (APL and EPB) and second dorsal
compartments (extensor carpi radialis brevis [ECRB] and exten-
sor carpi radial longus [ECRL]) intersect about 4 cm proximal to
the wrist. Patients present with pain localized to this area. Onset
of pain is most often gradual and is associated with repetitive
activity. While the muscle bellies of APL and EPB have been
demonstrated to be swollen, the main cause of the pain is
suspected to be tenosynovitis of the ECRL and ECRB [60].

On examination, patients have swelling, tenderness, and ery-
thema approximately 4 cm proximal to the wrist [60]. A specific

sign on exam is the presence of crepitus that is produced with
wrist extension and flexion; however, this may not be present in
all patients with this condition [60]. Imaging should include ra-
diographs to rule out osseous injury, and ultrasound or MRI
could be obtained to support the diagnosis [61].

Treatment of intersection initially includes activity modifica-
tion, wrist extension splinting, therapy, or corticosteroid injec-
tions. This algorithm is thought to be effective in approximately
60% of patients. If patients fail to respond to this conservative
treatment regimen, isolated release of the second dorsal compart-
ment can be effective in treating this condition [60]. Grundberg
and Reagan reported complete resolution of symptoms in 13
patients with intersection syndrome who had isolated release of
the second dorsal compartment [60].

Stress fractures of the scaphoid have been associated with
repetitive dorsiflexion of thewrist [62]. In a recent report, a tennis
player was diagnosed with a scaphoid stress fracture after he
presented with severe dorsal wrist pain after a backhand
groundstroke [62]. The patient reported 4 months of antecedent
dorsal wrist pain that was exacerbated with dorsiflexion of the
wrist. On examination, patients are tender within the anatomical
snuffbox. Radiographs should include an AP, lateral, and scaph-
oid view. If the radiographs are negative, an MRI scan may help
with the diagnosis of these injuries (Fig. 11). Further evaluation
with a CTscan can reveal sclerosis at the edge of the fracture line
consistent with an antecedent stress fracture. Treatment can com-
prise of cast treatment until union versus surgical stabilization.
Bond and colleagues randomized patients with non-displaced
scaphoid fractures to undergo percutaneous compression screw
fixation versus cast immobilization [63]. They reported that pa-
tients who underwent surgical stabilization of the fracture had a
significantly shorter time to union at 7 weeks compared with
12 weeks. Similarly, Inoue and Shinoya reviewed their series
of acute scaphoid fractures who either underwent percutaneous
screw fixation or casting and reported that the screw fixation

Fig. 11 a Non-displaced
scaphoid waist fracture (arrow). b
T2-weighted MRI demonstrating
extensive evidence of scaphoid
waist fracture (arrow)
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group had a significantly shorter time to union (6 weeks vs
10 weeks) [64].

Metacarpal stress fractures, secondary to repetitive
microtrauma, can present as a cause of hand pain in the athlete
as a sequelae of the repetitive impact of the racquet handle,
increased training and swing intensity, and alterations in biome-
chanics of the grip that could result from altering the racquet grip
diameter [3•]. On examination, tenderness is located over the
affected metacarpal. Plain radiographs could reveal nonspecific
cortical thickening and sclerosis. While bone scintigraphy can
demonstrate increased uptake at a stress fracture site and can be
used in combination with plain radiographs to confirm the pres-
ence of a metacarpal stress fracture, this diagnostic modality is
invasive and exposes the patient to additional radiation. As such,
MRI scans are more commonly used to detect these injuries.
Stress fractures are successfully managed with a 6–10-week pe-
riod of rest and activity modification with return to sport at 8–
16 weeks [65].

Conclusion

With changes in racquet technology, grips, and the increasing
forces generated during the tennis stroke, there is an increasing
incidence of hand and wrist injuries in tennis athletes. Having a
detailed understanding of the anatomic structures at risk can im-
prove the accuracy and timeliness of the diagnosis of these inju-
ries and the appropriate treatment. By dividing the conditions
into radial and ulnar sided disorders, the players, trainers, and
practitioners can succinctly manage these disorders.
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