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20.1  Introduction

Hand and wrist injuries are exceedingly common 
in tennis players because the tennis racket serves 
as a conduit for force transmission to the entire 
upper limb and ultimately the entire body. The 
hand/wrist unit absorbs that blow initially and 
can suffer acute (suprathreshold) injury or over-
use issues due to cumulative trauma over time 
during this intense sport. Currently, more of these 
injuries are being seen due to the increasingly 
powerful nature of the elite game, and also due to 
the aging population which continues to engage, 
fortunately, in intense sport during later decades. 
A clear diagnosis, often requiring a subspecialist, 
is necessary in order to keep the player active, 
even competing, often via minimally invasive 
treatments and procedures. This chapter will 
focus on minimally invasive treatments, often 
arthroscopic, for both acute and chronic injury to 
the hand and wrist.

20.2  Anatomic Basis

The hand and wrist are comprised of 27 carpal 
bones, metacarpals, and phalanges, all connected 
to the upper limb via the radius and ulna, now 

considered the “forearm joint” given the wrist 
interplay with the elbow during pronosupination, 
naturally a critical function in the game of tennis. 
While forearm and elbow issues are ubiquitous, it 
is the hand/wrist that often suffers the first mani-
festation of injury and overuse syndromes.

It is important to keep in mind that the hand/
wrist unit is largely a skeletal/tendinous conduit 
of this force transmission during racket impact, 
since the major muscles reside in the forearm 
(flexor and extensor surfaces) and mostly origi-
nating at the elbow level. The intrinsic muscles 
within the hand contribute a great deal to grip; 
however, these are actually much more important 
for dexterity and fine manipulation, key factors in 
sports outside of tennis. The grip and swing of 
the racket are much more extrinsic muscle/ten-
don dependant. Consequently, soft tissue injury 
of the hand and wrist is common due to this force 
transfer including ligamentous or tendon failure.

Tennis is also a unique sport enjoyed and 
played by athletes of virtually all ages. There are 
few sports that can count on participants from 
ages 3 to 93. This implies that injuries to the 
hand/wrist can have various manifestations 
within these age groups. Children can suffer from 
occult growth plate issues, while older players 
will have to deal with degenerative conditions, 
often apart from the activity itself. These are very 
different injuries than those sustained by elite 
players in their teens, third and fourth decade 
players. It is these latter lesions that we will focus 
our attention on.
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20.3  Hand Lesions

Injuries to the hand most typically occur during a 
fall on the court. Otherwise, the dominant hand 
might suffer from excessive grip, usually due to 
poor forearm strength, and the non-dominant 
hand rarely suffers.

Overuse injuries can result from heavy grip 
activity but not typically in the younger, elite ath-
lete. Older athletes may suffer exacerbations of 
such common entities as flexor tenosynovitis, 
carpal tunnel syndrome, and focal joint pains 
often related to osteoarthritis, such as of the basal 
joint of the thumb. However, these common enti-
ties among the general population are well 
beyond the scope of this chapter.

A brief discussion of digit injuries is war-
ranted since they may occur in non-tennis related 
activities, having a profound effect on players 
racket grip, and they occasionally occur in falls 
on the court.

Digit trauma can be divided into fractures and 
the more ubiquitous soft tissue injuries such as 
sprains, avulsions, and strains.

20.4  Fractures of the Digits

Fractures of the phalanges and metacarpals occa-
sionally occur on tennis-related falls but also 
commonly during other sports or daily activity. 
However, appropriate treatment is critical, since 
the tennis grip requires strong/painless prehen-
sion [1].

Distal phalanx fractures may occur during a 
direct impact to the fingertip or an axial-directed 
force to the finger in a fall or even being struck by 
the ball. Most are minimally or non-displaced, 
and my preferred treatment is a directly applied 
finger cast since this is custom made and much 
better tolerated than the custom or off-the-shelf 
splints that are made of thermoplast (Fig. 20.1). 
A well-applied cast can often allow the player to 
even continue training while the fracture heals. 
Postfracture rehab is minimal and the patient 
recovers DIP (distal interphalangeal) flexion 
fairly quickly.

Fractures of the middle or proximal phalanges 
are much more troubling since these can affect 
the critical PIP (proximal interphalangeal) joint, 
critical to grip and racket control. Non-displaced 
fractures near the PIP joint may be amenable to 
PIP casting, much like the DIP, but it must be in 
full extension to avoid contracture. The displaced 
fractures are much more challenging since they 
can lead to malunion or nonunion, and this will 
greatly affect tennis play.

Fractures of the proximal phalanx condyles 
require open reduction/internal fixation (ORIF) if 
at all displaced. Even a minimal step-off can lead 
to chondral erosion and post-traumatic arthrosis 
that can end a tennis player’s career, particularly 
if in the dominant hand. The key is to avoid this 
via anatomic reduction via either pins or rigid 
screw fixation. The latter is preferred since it 
allows early motion to be instituted but requires 
exacting technique best done via nearly percuta-
neous approaches. Less common articular frac-
tures combined with neck/diaphysis fractures 
usually need plate fixation. The current arma-
mentarium of rigid but low-profile titanium plates 
can lead to excellent result in combination of pre-
cise technique and early, aggressive hand 
therapy.

Comminuted (fragmented) fractures at the PIP 
joint, usually of the base of the middle phalanx, 
are often not amenable to open reduction since 

Fig. 20.1 Plaster of Paris can be directly applied to a 
digit fracture at either the DIP or PIP interval and can be 
custom molded and well tolerated by the skin

A. Badia

alejandro@drbadia.com



295

the fragments are too small to allow fixation, and 
the technique itself of fully exposing the joint can 
be detrimental to joint function in and of itself. 
The principle of ligamentotaxis, where traction 
on the joint helps align the fragments, is critical 
here and has been used in other joints. However, 
early motion is particularly important in the sen-
sitive PIP joint, and dynamic external fixation 
with a precisely constructed frame has proven to 
be very effective even in the most severe of frac-
ture-dislocations [2]. This assumes timely inter-
vention, usually no later than 2 weeks after injury 
so that the articular surface can be reconstituted.

Delayed presentation, as often when patients 
present to “general urgent care centers” or even 
the hospital ER, can be disastrous. The process of 
the patient finding the “right surgeon” is particu-
larly critical here since many of these patients 
and their families are simply told the athlete has a 
“jammed finger.” The consequent delay in defini-
tive care then leads to early malunion and treat-
ment options are limited. In the athlete there is 
little choice at this point and a joint reconstruc-
tion must be performed, and this is currently best 
done using the hemi-hamate arthroplasty (HHA) 
technique [3]. The still novel method requires the 
use of taking the dorsal/distal articular surface of 
the hamate (at CMC joint) and transposing this to 
the substantial defect at the middle phalanx base 
after the malunion is resected. It is a very exact 
and somewhat unpredictable surgery which is 
why early recognition and appropriate treatment 
of PIP articular fractures are needed. The coach/
trainer must seek out care of the hand surgeon 
with any so-called “jammed finger” injuries.

Shaft fractures, of both middle and proximal 
phalanx, are often non- or minimally displaced 
and require 3–4 weeks of immobilization, usually 
in an MCP (knuckle) block cast. This “functional 
position” of the hand is where the MCP joints are 
flexed to near 90°, and the interphalangeal joints 
are held in extension or allowed early mobiliza-
tion [4]. This position is called the intrinsic plus 
position and is critical to allow early restoration 
of hand function and subsequent tennis grip. 
Complications arising from not following this 
protocol are actually quite common, and a typical 
scenario is the hand being immobilized with all 

digits completely straight, ala “karate chop” posi-
tioning, and this can be disastrous for hand func-
tion often requiring surgical care via joint 
capsulectomies. It is easy to avoid with simple 
awareness and some attention to detail.

Shaft fractures that are displaced, often angu-
lated or rotational, do require ORIF and can often 
be done with percutaneous pins or minimally 
invasive screw fixation. Plates can usually be 
avoided as they often lead to stiffness and may 
require removal, extensor tenolysis, and other 
subsequent procedures. Early rehabilitation is 
key to have the player minimize time away from 
the court.

Metacarpal fractures are more common and a 
significant degree of displacement can often be 
accepted in the non-athlete. However, angulated 
fractures can be easily corrected with a more 
recently described technique of intramedullary 
flexible rod fixation (Fig. 20.2). This allows for 
anatomic restoration and rapid healing also 
within an MCP block cast to protect this nonrigid 
but minimally invasive method [5]. Weekend 
“boxing fractures” often occur when the player 
strikes a wall or gets in an altercation although 
these fractures can occur when the hand strikes 
the court, particularly if holding the racket.

20.5  Soft Tissue Injuries 
of the Hand

While fractures in the hand are relatively com-
mon and often fairly benign, it is the ubiquitous 
soft tissue injuries that can keep a player out of 
play for an extended period of time, particularly 
if in the dominant hand. A major issue remains 
the inexact diagnosis and consequently ill-
defined treatment plan that results from many of 
these injuries. A perfect example is the term 
“jammed finger” often assigned to digit injuries 
that may actually represent a wide range of clin-
ical diagnoses, some of them potentially devas-
tating. While a typical playground term, it 
should be stricken from clinical lexicon as it 
provides no specificity as to the actual lesion 
sustained.

20 Minimally Invasive Treatment of Wrist and Hand Lesions in Tennis Players
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The so-called “jammed finger” injury must be 
fully analyzed to elicit an accurate diagnosis and 
give it the attention it deserves. The most com-
mon injury is a sprain of the PIP collateral liga-
ments and likely represents the classic “jammed 
finger” presentation. The joint is swollen, stiff, 
and usually tender over one collateral ligament 
more than the opposite, either radial or ulnar. 
Severe injuries require X-ray and only days of 
immobilization and ice. A stable joint, best 
deemed fluoroscopically, warrants early mobili-
zation, either by the patient actively flexing/
extending or a buddy splint to adjacent non-
injured digit that can hasten recovery. Much like 
ankle sprains, most PIP sprains need early move-
ment but light usage.

Severe proximal interphalangeal (PIP) joint 
injuries can include a central slip avulsion which 
can then become a boutonniere, which is where 
the joint loses extension and can lead to subse-
quent hyperextension of the more distal joint. 
The biomechanics of this are beyond the scope of 
this chapter, but important to institute immediate 
immobilization of the PIP joint alone, in full 
extension, and have assessment by the hand sur-
geon. When deemed to be a partial tear, or with-
out retraction, a PIP plaster finger cast can be 
applied for 3–4  weeks, encouraging early DIP 
motion so that the lateral bands remain mobile. In 
severe cases, early reattachment of the central 
slip extensor mechanism is a simple procedure 
that can avoid serious long-term sequelae to the 

hand if not addressed in a timely and appropriate 
fashion.

DIP soft tissue injuries can also include col-
lateral ligament sprains but are less common. At 
this location, mallet finger injuries often occur 
with an axial impact to the finger, usually being 
struck by the ball or the fingertip hitting the 
ground. This is where the terminal extensor ten-
don is ruptured off its insertion on the distal pha-
lanx base. Soft tissue mallet injuries require 
6–8 weeks of continuous immobilization in full 
extension with no interruption. Most surgeons/
therapists will use a stack splint, a thermoplast 
off-the-shelf, or custom-made, device that holds 
the finger in extension. However, the plastic is 
poorly tolerated by the skin for that period of 
time, and I greatly prefer a custom-made finger 
cast, as described, where the skin tolerates this 
very well and is fashioned to the circumferential 
anatomy of the digit. Early PIP range of motion 
should be allowed and encouraged.

Bony mallet finger injuries often require 
repair, and a multitude of techniques are avail-
able although a minimally invasive option is best 
in order to not disrupt the blood supply to the 
small fragment. I have described a simple tech-
nique with two small pins that allow for anatomic 
reduction with well-documented good results 
(Fig. 20.3) [6].

Tendon avulsions of the flexor can also occur 
at the distal level and should not be missed. The 
“jersey finger” is aptly named because they com-

a b

Fig. 20.2 Intramedullary rod fixation for metacarpal shaft and neck fractures allows near anatomic reduction while 
minimizing compromise to blood supply or excessive scarring due to minimally invasive nature
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monly occur in sports where tackling is per-
formed, like rugby or American football. The 
inability to actively flex the DIP joint, often in the 
ring finger, requires immediate referral to the 
hand surgeon for reattachment.

Soft tissue injuries at the metacarpophalan-
geal joint are relatively uncommon, but a hyper-
extension injury can cause rupture to the volar 
plate on the palmar side. More common are inju-
ries to the extensor hood or even the collateral 
ligaments. Acute rupture of the sagittal band on 
either side of the extensor can lead to a painful 
swollen knuckle and causes painful and/or weak 
extension of the finger. A forceful backhand can 
cause this injury leading to the extensor tendon 
deviating from the midline. A true rupture, best 
diagnosed by ultrasound exam at time of consul-
tation, will need repair much like a classic “box-
er’s knuckle” lesion [7]. Immobilization for 
4 weeks with the MCP joints in extension is nec-
essary but encouraging early active motion of the 
IP joints. Similarly, a collateral ligament injury at 
this location can also lead to a swollen, painful 
knuckle, but open repair is not warranted and can 
actually be detrimental due to scarring in the ath-
lete’s hand. Arthroscopic debridement, perhaps 
coupled with radiofrequency shrinkage, has led 
to painless recovery in more chronic cases and 
certain severe, acute lesions, as long as the hand 
is then immobilized in MCP block flexion, con-
trary to a boxer’s knuckle lesion.

Arthroscopy of these small joints is still a 
vastly underutilized technique but has wide-rang-
ing applications in all metacarpophalangeal joints 
as both a diagnostic and therapeutic procedure. 
This includes the thumb where the most common 
MCP soft tissue injury occurs: the skier’s (game-
keepers) thumb. This is a tear to the ulnar collat-
eral ligament and most commonly seen among 
skiers who hold onto their pole when falling, 
leading to a hyperabduction moment when the 
pole/thumb strikes the snow. However, this can 
also occur when the tennis athlete falls on their 
dominant hand and the racket forcibly deviates 
the thumb upon impact. The diagnosis is often 
clinical, although live fluoroscopic exam of both 
thumbs will demonstrate the joint line widening 
seen on the ulnar side, and MRI can confirm the 
clinical suspicion also noted on physical exam by 
an experienced hand specialist. A Stener lesion, 
the avulsed ligament sitting outside the adductor 
aponeurosis, is diagnostic and can be palpated 
and then confirmed by ultrasound. It is a clear 
indication for surgical reattachment, usually via 
small lazy S incision, using a bone anchor to reat-
tach the ligament to its insertion on the proximal 
phalanx. Lesser lesions, and often chronic ones, 
can be addressed by arthroscopic debridement 
and placing the ligament at insertion site to create 
healing [8]. Thermal shrinkage can also be bene-
ficial, particularly in chronic lesions where the 
ligament/capsular complex is lax, redundant, and 
inflamed. Regardless of technique, a thumb spica 
short-arm cast is required between 4 and 6 weeks 
depending on clinical severity and other factors.

Thumb injuries can also occur at the basal joint 
(trapeziometacarpal), often the site of painful 
synovitis or arthritis in older, active players. Elite 
players can have deep pain in the area, however, 
and this can be due to occult injuries to the cap-
sule or 1 of the 11 named ligaments at the critical 
trapeziometacarpal joint [9]. This most commonly 
occurs in a fall but can be considered an “overuse” 
injury where heavy repetitive stress to the area 
leads to subtle injury to the surrounding soft tis-
sues. The diagnosis is often clinical, and negative 
studies (MRI, bone scan, X-ray) should not be 
considered definitive. Despite scant awareness 
even in the orthopedic community, thumb arthros-

Fig. 20.3 Radiograph demonstrating placement of longi-
tudinal extension k-wire and joystick avulsed fragment 
pin to allow percutaneous anatomic reduction of trouble-
some bony mallet finger injury

20 Minimally Invasive Treatment of Wrist and Hand Lesions in Tennis Players

alejandro@drbadia.com



298

copy of the basal joint has been very effective in 
both diagnosing and treating occult lesions to this 
critical joint [10]. A 1.9 or 2.7 mm arthroscope is 
used to assess the joint surfaces, capsule, and liga-
ments within the painful joint. Debridement of 
frayed issue, often including radiofrequency 
shrinkage, is very effective in stimulating the 
healing process so necessary to relieve the pain, 
much like the MCP joints previously mentioned 
(Figs. 20.4 and 20.5). A thumb spica cast is gener-
ally applied for a 4–6-week period to allow for 
healing and is a protocol not uncommonly utilized 
in the active player.

The thumb and digits can present a wide array 
of bony and soft tissue lesions, as seen, that can 
obviously hamper a players performance due to 
the resultant loss in strength or dexterity so criti-
cal for the tennis athlete. However, it is the wrist 
that is often the bane of the elite tennis player/
coach’s existence and requires an in-depth 
discussion.

20.6  Wrist Bony Lesions/Fractures

The wrist is comprised of eight carpal bones 
interconnected by a complex array of both intrin-
sic (intercarpal) and extrinsic ligaments. While 
chronic wrist lesions are usually ligamentous, 
carpal bone fractures are frequently seen in falls 
and can represent a challenging diagnosis for the 
non-hand surgeon.

The hand is connected to the wrist (carpus) via 
the critical carpometacarpal joints. This is a fre-
quently injured area in the fighting sports, but 
pain and even acute injury can occur in the domi-
nant hand of tennis athletes. These joints are vir-
tually immobile, except ring and small, but are 
stabilized by thick ligaments that can be injured. 
On occasion, severe sprains or articular fractures 
can occur at this interval and generally respond 
well to a 1-month period of immobilization. Grip 
strength can suffer considerably; hence, a 
strengthening program will be vital for return to 
effective play. The index and middle finger CMC 
joints can also suffer from an obscure but com-
mon malady termed a carpal boss [11]. The boss-
ing represents a breaking of the base of the 

metacarpal that spans the joint and is essentially 
a painful mass that is often confused with a wrist 
ganglion cyst. It is more distal than the latter, and 
can often be treated with a corticosteroid injec-
tion, particularly if there is an associated painful 
cyst. Resistant cases may need excision of the 
mass and often arthrodesis (fusion) of that joint 
to eliminate pain and avoid recurrence. This does 
not affect hand function adversely and should be 
considered in the tennis athlete whose grip 
strength is being affected.

Falls on the outstretched hand occasionally 
injure the hand, as previously discussed, but the 
wrist carpal bones usually bear the brunt of the 
energy transmitted. A contusion, usually to the 
thenar or hypothenar region, typically heals 
within days to weeks and can be accelerated by 
immediate ice to the affected area, and subse-
quent anti-inflammatory modalities as instituted 
by the trainer or therapist (physical or occupa-
tional). Recovery of grip strength is then pro-
gressed as imperative for the dominant (racket 
hand), while dexterity for the ball toss is needed 
during the serve.

Persistent pain will require a more thorough 
work-up. It is important that the hand undergoes 
a comprehensive, stepwise physical exam by an 
experienced clinician. Unfortunately, many ath-
letes present to the subspecialist with a myriad of 
diagnostic studies, including MRI, CT, and 
 ultrasound that are less helpful when performed, 

Fig. 20.4 View of middle finger metacarpophalangeal 
arthroscopic debridement utilizing 1.9  mm arthroscope 
and small joint shaver
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and viewed, out of context. The hand specialist 
can often determine the likely lesion simply by 
physical exam, and subsequent studies are then 
done to rule in, determine extent, identify con-
comitant injuries, etc.

The dreaded scaphoid (carpal navicular) is by 
far the most commonly fractured bone of the car-
pus. This occurs mainly because it is the largest 
bone, longitudinally oriented, and spans the 
proximal and distal carpal rows [12]. 
Hyperextension wrist injuries typically cause a 
fracture in the mid-waist of this bone, although 
distal and proximal pole injuries also occur. The 
former represents a usually benign injury since 
the blood supply enters the scaphoid radiodis-
tally, and healing typically occurs within a 4–8-
week period in a thumb spica cast. Conversely, 
proximal pole fractures have a high propensity to 
nonunion due to precarious blood supply, and 
many require surgery to stabilize and compress 
the fracture site. Many of these fractures will be 
indicated for some type of bone healing system. 

This can be electrical or ultrasound depending 
upon clinicians’ preference.

Scaphoid fractures are not only problematic 
due to challenges in healing but also because they 
are often missed. Patients typically go to an 
emergency room where only two views of the 
wrist are performed, and the patient is sent away 
being told it is a “wrist sprain” by the busy ER 
physician who is likely managing a myocardial 
infarction or hip fracture patient. This was the 
genesis of the OrthoNOW concept; the term 
“wrist sprain” is perhaps the most overused 
description in orthopedic medicine. Wrist sprains 
are simply capsular or minor ligamentous inju-
ries that heal within days to weeks. Any persis-
tent wrist pain needs much more thorough 
evaluation by a wrist specialist since subtle inju-
ries can be career threatening to many laborers 
and, of course, athletes, particularly tennis play-
ers. Pain on the radial side of the wrist requires 
multiple X-ray views, including the scaphoid 
view (slight extension with ulnar deviation). In 
office fluoroscopy is very helpful since it allows 
the wrist to be visualized in multiple views and 
with real-time dynamic motion. Significant pain 
with normal images, typically localized in the 
anatomic snuffbox (proximal to base of thumb), 
should undergo MRI imaging since subtle scaph-
oid fractures are often not seen in plain X-ray 
views in the acute stage. Controversy now exists 
as to treatment when non-displaced fractures are 
found, particularly in the typical mid-waist loca-
tion. Most wrist surgeons now recommend that a 
percutaneous screw be inserted to not only 
increase chance of healing but to accelerate that 
process, so critical for the tennis athlete. This 
relatively simple outpatient procedure under 
local anesthesia entails placement of a compres-
sion headless screw that is placed via a stab 
wound incision and can also permit early motion. 
I typically accompany this with wrist arthroscopy 
that allows assessment in the wrist of any con-
comitant soft tissue injuries (later discussed) and 
ensures anatomic reduction by assessing the 
scaphoid articular surface. Any displacement on 
plain X-ray is by definition an “unstable fracture” 
and therefore naturally requires percutaneous or 
open reduction/internal fixation. Bony healing is 

Fig. 20.5 Arthroscopy of the thumb carpometacarpal 
joint utilizing small joint scope and shaver allows true 
assessment of possible articular causes for thumb basal 
joint pain in the tennis athlete
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assessed by serial radiographs although CT scan 
may be indicated when the athlete wants to return 
to hitting earlier since the X-ray picture typically 
lags behind actual bony union. Naturally, a player 
should not return to any hitting during this pro-
cess until actual fracture union occurs. During 
this period, vigorous conditioning can be main-
tained, particularly when the fracture is stabi-
lized. The days of bulky, long-arm thumb spica 
casts are long gone, and one should be wary when 
an athlete is placed into this restrictive device that 
can compromise a tennis career so greatly.

Scaphoid fractures require such aggressive, 
early treatment because the nonunion rate is so 
high. In cases, where a fracture was missed, or 
conservative treatment failed, a more invasive 
surgical procedure that includes bone grafting is 
often necessary. However, if done correctly, even 
these patients can potentially return to a tennis 
career. Early diagnosis and appropriate treatment 
are keys to avoid these later challenges.

While scaphoid fractures are the most com-
mon carpal bone fracture, there are lesions in 
other areas of the wrist that should be understood. 
Often mimicking the scaphoid injury, trapezial 
ridge fractures can often be seen in falls on the 
tennis court. The tenderness is on the palmar base 
of the thumb and only requires 1 month of thumb 
spica cast immobilization. Equivalent injury on 
the opposite, hypothenar, side of the palm can 
lead to a hook of hamate fracture [13]. This is 
also seen in baseball players and golfers where 
the butt of the bat/club can cause fracture at the 
base of this carpal bone projection. Diagnosis is 
often made by carpal tunnel view X-ray or CT 
scan/MRI axial views. The treatment is almost 
always wide excision of the hook of hamate since 
it has little role in hand function, and this will 
expedite return to sport. Also on the ulnar side, 
but dorsum of the wrist, is the relatively common 
triquetral avulsion fracture. This can be a misno-
mer since the small fracture may also occur with 
hyperextension of the wrist where the dorsum of 
the triquetrum is knocked off, along with a por-
tion of capsule. This painful injury can be thought 
of as a severe wrist capsular sprain, and the heal-
ing is usually quite rapid since bone heals well to 
bone [14]. Casting for 4 weeks usually suffices, 

and any persistent pain should be an indication 
for wrist arthroscopy where redundant scar and 
painful synovitis can be ablated.

Other carpal bone fractures (capitate, lunate, 
etc.) are exceedingly rare and don’t merit discus-
sion; however, the most common adult fracture 
requiring surgery must be mentioned. The distal 
radius fracture is a ubiquitous bony injury that 
has been fraught with complications up until 
fairly recently. It has a bimodal incidence distri-
bution, in this case being common in both chil-
dren and older adults. However, the age group of 
elite tennis players can also be subjected to this 
fracture in the case of high-energy falls. Motor 
vehicle accidents, falls from a height, or extreme 
sports can lead to typical dorsally displaced distal 
radius fractures that will greatly impact the tennis 
game if not aggressively treated. During my early 
career, most fractures were treated conservatively 
and often went on to subtle malunion, affecting 
hand and wrist function. More displaced frac-
tures were often treated by external fixation, a 
method of indirect reduction and prolonged treat-
ment that ruined many an athlete’s career. It was 
in the late 1990s that I and my colleagues at our 
now defunct Miami Hand Center developed the 
concept that volar plate fixation, via a fixed-angle 
locking plate, was preferable to all other tech-
niques [15]. This concept soon spurred an inter-
national treatment revolution that I proudly 
watched, and now this is the standard of care 
treatment for most fractures of this bone. While 
not common in the younger tennis athletes, one 
should be well aware that the vast majority of dis-
tal radius fractures should undergo locked plate 
internal fixation via a palmar approach in the 
majority of cases. Older tennis athletes, occa-
sionally in bilateral injuries sustained in falls on a 
court, have universally returned to play within 
months in my hands using this now established 
technique. Elite tennis players often sustain other 
injuries about the distal radius, as discussed, due 
to the excellent bone quality of the distal radius 
in this age group. However, a displaced distal 
radius fracture (previously termed Colles) can 
certainly occur in any demographic, and the same 
aggressive approach should be utilized. Stable, 
anatomic reduction with internal fixation should 
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lead to return of gradual tennis play within an 
8–12-week period (Fig. 20.6).

20.7  Soft Tissue Injuries About 
the Wrist

While bony injuries may occur in the wrist, it is 
the more subtle soft tissue injuries that perhaps 
afflict most players at some point in their careers 
and remain among the most difficult to accurately 
diagnose as well as the most challenging to treat. 
The reason is simple: the tennis racket is a long 
lever arm extending from the athlete’s hand/wrist 
unit, often required to sustain blows of up to 
140  mph in returning a serve. Forces from this 
activity are transmitted via strings to handle to 
hand, with the wrist often being the weak link in 
the receipt of that force. The hand is strongly 
gripping the racket, and the elite players’ forearm 
musculature is generally well developed enough 
to sustain that force impact. However, soft tissue 
structures such as tendons, ligaments, and fibro-

cartilage cannot be directly trained and conse-
quently remain the weak link in this racket/upper 
limb functioning unit. The goal should be early 
recognition, and accurate diagnosis so that fur-
ther injury is not sustained, and to embark upon 
recovery as soon as possible. Many an elite play-
er’s career has been hampered or even terminated 
by these injuries, occasionally due to misdiagno-
sis or inaccurate treatment. The hand and wrist 
specialist should have open dialogue with tennis 
coaches, trainers, and team doctors thus facilitat-
ing early, appropriate diagnosis/treatment. The 
frequent challenges seen in the tennis athlete’s 
wrist was one principal driving force in the cre-
ation of ISSPORTH (International Society for 
Sport Traumatology of the Hand).

Tendonitis of the wrist is perhaps an overdiag-
nosed entity among athletes but, nonetheless, is 
extremely common and particularly frequent in 
female elite players. Ulnar-sided wrist pain is 
considered “the low back” of the upper limb, 
exhibiting frequent occult pain that is as chal-
lenging to diagnose as it may be to treat. In many 

a b

Fig. 20.6 Pre- and post-op radiographs of a reduced distal radius fracture secured with a volar locking titanium plate/
screw fixation device
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instances, the cause is tendonitis of the extensor 
carpi ulnaris (ECU) [16]. The most common ten-
donitis of the wrist in tennis players is in fact 
ECU tendonitis, although in the general popula-
tion, tendonitis of the first extensor compartment 
(abductor pollicis longus/extensor pollicis bre-
vis) is by far the most commonly encountered. 
Occasionally, the so-called crossover tendonitis 
is seen, where the thumb long extensor begins to 
chafe and becomes inflamed as it obliquely 
crosses the wrist extensors [17]. Careful physical 
exam, often coupled with in-office ultrasound 
assessment, can establish the diagnosis and even 
provide treatment via a directed corticosteroid 
injection. I recall a particular case in a former top 
ten female who had a “crossover” tendonitis from 
the thumb first compartment as it rubbed over the 
long wrist extensor. After symptom recurrence, 
despite two steroid injections, open debridement 
and partial tendon excision led to complete reso-
lution and rapid return to play. While these forms 
of radial-sided wrist tendonitis are often seen in 
tennis players, it is the ECU tendon that generally 
hampers play.

The cause of ECU tendinosis is complex, mul-
tifactorial, and still not fully understood. This is 
thought to be an attritional issue where microtears 
due to heavy suprathreshold demands are placed 
on this large tendon, so critical for wrist extension 
and ulnar deviation: key motions for the leading 
wrist in the backhand shot. Precarious blood sup-
ply is often thought to be related to tendinosis 
where this poor perfusion not permit microheal-
ing. This explains why rest, ice/heat, and other 
modalities are so critical to treating early stage 
tendinosis. More recalcitrant lesions may require 
surgical debridement. Naturally, there are inter-
mediate stages where simple anti-inflammatory 
modalities may not suffice. It is in these cases 
where infiltration of corticosteroids is often con-
sidered. The trade-off, naturally, is that the steroid 
medication can lead to further tendon degenera-
tion since it promotes a catabolic state within the 
tissues. While the anti-inflammatory properties 
lead to short-term pain relief, the long-term detri-
mental effects must be considered. In acute cases, 
one can consider 1–2 steroid injections in the 
course of a year, but there remains equivocal lit-

erature on how many injections can be safely 
given. The key is to promote tendon strengthening 
and modalities directed at augmenting tendon 
perfusion, therefore minimizing the chance of 
relapse. There are cases where an important tour-
nament or match may justify a low-dose injection 
in order to permit effective play. This is a personal 
decision the player and trainer must make, ensur-
ing that the ramifications are clearly understood. I 
typically use ultrasound guidance in order to pre-
cisely place the medication within the tendon 
sheath and into the tenosynovium where the 
inflammatory process is active. This not only 
maximized effectiveness but also minimizes the 
amount of steroid being use and therefore the del-
eterious effect. If the player sustains skin atrophy 
or hypopigmentation in the area, too much steroid 
is being administered. A less common form of 
ECU tendinosis is an insertional enthesopathy, 
where the tendon can degenerate at its insertion 
on the fifth metacarpal base. Conservative mea-
sures to augment tendon perfusion are usually 
effective in reversing this problem, assuming 
early diagnosis (Figs. 20.7 and 20.8).

ECU problems can also manifest from injury 
to the actual tunnel the tendon runs within, the 
sixth extensor compartment, but more specifi-
cally the subsheath. This thick, fibrous structure 
maintains the tendon within the shallow groove 

Fig. 20.7 Intraoperative evidence of extensor tendon 
crossover chafing in this patient with recurrent symptoms 
of radial-sided wrist/forearm pain despite injection at 
point where strap muscles cross over the wrist extensor 
tendons. Simple debridement and partial excision of a ten-
don strip resolved the problem promptly
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of the dorsal ulna, critical to maximizing tendon 
efficiency. Attritional, or even acute, rupture can 
occur and leads to a snapping ECU tendon [18]. 
The tendon not only becomes unstable and sec-
ondarily inflamed but can lose its biomechanical 
efficiency for extension and ulnar vector pull, 
thereby affecting critical strength needed in the 
tennis stroke. At this point, debride of the tendon 
and tendon subsheath reconstruction is usually 
needed. Direct repair of the ECU subsheath is 
usually not possible since the injury occurs over 
the course of time and the tissue themselves have 
limited tensile strength. A reconstruction is usu-
ally done, whether by advancing local tissue, 
often in a z-plasty manner, or utilizing the exten-
sor retinaculum to augment the repair. Regardless, 
the wrist will need to be immobilized for a mini-
mum of 6 weeks, usually in supination. Therefore, 
a just above elbow cast, termed a Muenster cast, 
can be used that allows for some elbow flexion/
extension in order to minimize elbow stiffness 
and disuse atrophy.

While ECU issues are ubiquitous in tennis 
athletes, it is generally not the cause of poten-
tially career-ending injuries. The triangular fibro-
cartilage complex (TFCC) is a now better 
understood anatomic structure that can lead to 
disabling wrist pain and loss of strength in tennis 
players and other athletes [19]. Recent attention 
to this structure has certainly increased aware-
ness of its role in wrist pain, but it should be 
placed in context as there are many other causes 
of ulnar-sided pain as we are now discussing. 
Furthermore, disruption of this structure must be 

viewed as a spectrum of injury since there are 
many components.

The TFCC is a confluence of two ligaments, 
the palmar and dorsal radioulnar ligaments, that 
run from the ulnar side of the radius to then insert 
on the foveal depression of the ulnar head, which 
is at the base of the ulnar styloid. Between them 
sits the articular disc, a fibrocartilaginous struc-
ture that histologically resembles the meniscal 
cartilage of the knee. These structures, together, 
comprise the major stabilizing component of the 
distal radioulnar joint. This allows for stable pro-
nosupination of the wrist/forearm complex, 
allowing the critical motion necessary for the 
mechanically sound tennis stroke. It is perhaps 
the increasing emphasis on topspin shots that has 
led to the increasing prevalence of ulnar wrist 
pain among tennis athletes, although the increas-
ing power of strokes may contribute to this. 
Furthermore, there is now increased awareness of 
this structure, and perhaps overdiagnosis is 
occurring.

TFCC injury typically occurs with sudden 
pronation motion, although hypersupination and 
ulnar deviation can also cause the structure to 
fail. Dr. Andrew Palmer first described the types 
of lesions, assigning a number to whether acute 
(I) or chronic (II) and a letter depending on where 
the lesion occurs in relation to the articular disc 
[20, 35]. Tennis athletes typically suffer a Palmer 
type IB, which represents an acute detachment of 
the peripheral attachment of the disc, whether 
from the capsular insertion or at the actual foveal 
attachment in bone. The former can often heal 
with a period of immobilization and avoidance of 
activity, typically maintaining the wrist in supi-
nation to take stress off the structure, or may be 
so minor as to simply be considered a “wrist 
sprain,” and the injury is short lived. Most lesions 
can be identified by an experienced wrist clini-
cian, and imaging studies are more for confirma-
tion and more precise identification of the type 
and grade of the tear. MRI has the greatest sensi-
tivity but the specificity remains modest; 
 therefore, the study should be ordered and inter-
preted by the clinician examining the patient 
[21]. Once a tear is suspected, the treatment will 
depend on many factors and may vary consider-

Fig. 20.8 ECU tendinosis coupled with subsheath attri-
tional rupture is a common cause of ulnar-sided wrist pain 
in the tennis athlete
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ably depending upon clinician experience and 
training.

The history and clinical exam is paramount in 
assessing a patient for TFCC injury and, in fact, 
ulnar-sided wrist complaints in general. Most 
diagnostic studies are frequently normal, or the 
radiologist’s interpretation may have little rele-
vance to the patient’s complaints.

Palpation of the principal point of tenderness 
is key. A peripheral tear (Palmer 1B lesion) will 
usually be specifically tender just palmar to the 
ECU and distal to the ulnar styloid. The pain is 
aggravated usually by two maneuvers: ulnar 
deviation and hypersupination. Any player with 
this constellation of symptoms for greater than 
4  months warrants a wrist arthroscopic exam 
assuming that conservative measures and a period 
of wrist have not resolved the symptoms. While 
imaging studies, such as MRI, may or may not 
show the lesion, it is the arthroscopic evaluation 
that not only makes the definitive diagnosis but 
also allows the treating surgeon to definitively 
address the pathology found. A prime benefit is 
that this is minimally invasive; therefore, even 
minimal pathology can be discounted, and the 
player can return to play potentially within 
weeks. When dealing with elite players whose 
livelihood depends on their wrist, it is perhaps 
better to have an occasional false positive than 
miss potentially fixable injuries that should have 
been scoped earlier in their evolution.

Wrist arthroscopy has revolutionized how car-
pal soft tissue injuries are diagnosed and treated. 
While akin to the paradigm shift in treatment at 
the knee level, it is different in that many clini-
cians who examine tennis wrist injuries are not 
trained in this methodology. Conversely, most 
orthopedic surgeons are well versed in multiple 
arthroscopic procedures of the knee. Many clini-
cians, from athletic trainer to therapist to team 
orthopedic surgeon or sports medicine physician, 
may examine a player’s wrist. However, a hand 
surgeon with wrist arthroscopy may be vital to 
that players’ potential recovery. Early assessment 
can allow the clinical team to take the decision to 
understand “why” is the player’s wrist still 
hurting.

Like many other techniques in surgery, wrist 
arthroscopy is typically done in a stepwise fash-
ion, assessing virtually all parts of the wrist, 
finally focusing on the pathology found during 
the latter half of the procedure, which can be 
done outpatient and with wrist block anesthesia 
and minimal IV sedation [22]. Photographs of the 
pathologic findings, and how it is managed, can 
then be shown to the player and his training/treat-
ment team so everyone is on the same page.

I generally perform wrist arthroscopy with 
10 lb of vertical traction via two Chinese finger 
traps that allow distraction of both radiocarpal 
and midcarpal joints. I begin with the 2.7 mm 30° 
arthroscope inserted into the 3–4 portal, so named 
since it lies between the third and fourth extensor 
tendon compartments. Initial assessment of the 
wrist is started on the radial side, assessing the 
scaphoid and distal radius articular surfaces, 
volar ligaments, and then the critical scapholu-
nate ligament. This latter structure can occasion-
ally be injured, and the clinical exam may be 
muted, thinking that the pathology is toward 
ulnar compartment. Therefore, wrist arthroscopy 
may be the first moment when an occult tear of 
the SL ligament is detected allowing immediate 
treatment. Another frequent pathology is the dor-
sal ganglion cyst. A small subcapsular cyst often 
emanates from the dorsal aspect of the SL liga-
ment and is a common cause of occult wrist pain, 
albeit, normally midline dorsum [23]. Simple 
resection arthroscopically can give rapid relief of 
chronic, disabling wrist pain where the diagnosis 
remained elusive until the arthroscopy is per-
formed. It is important to address concomitant 
soft tissue pathologies, no matter how minor, as 
the player may experience ongoing lesser pain in 
the wrist if only the primary pathology is 
addressed. Once radial and midline wrist ana-
tomic structures are evaluated, we now look 
ulnarward and get our first glimpse of the ulnar 
compartment of the wrist. In players with ongo-
ing ulnar wrist pain, we typically see profuse 
synovitis that actually obscures the dorsal cap-
sule and even TFCC complex. At this point, we 
introduce a 2.9 mm full-radius shaver, which is a 
mechanical ablation device connected to suction, 
that allows rapid removal of the inflamed, abnor-
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mal tissue. Once synovectomy is done, we can 
assess the anatomic structures. We begin with the 
dorsal capsule as this may be the only point of 
injury, allowing the player to continue hitting, but 
greatly limits the effectiveness and can be the 
cause of ongoing discomfort. While lesser capsu-
lar injuries (sprains) respond to conservative 
measures including rest, the significant capsular 
tear becomes a vicious cycle of pain since the tis-
sue becomes redundant and limited perfusion 
limits healing [24]. The key is to generate a heal-
ing response, brought on by scar that will stabi-
lize the capsuloligamentous complex via 
aggressive debridement, followed by limited 
thermal shrinkage capsulorrhaphy. The latter 
technique is where high-energy radio frequency 
is used to alter the collagen cross-linking, effec-
tively “tightening” the soft tissues and creating a 
stable, nonredundant capsule. This requires a 
period of immobilization, usually 4  weeks in a 
waterproof, fiberglass cast where the player can 
continue conditioning. I recall a specific top 50 
ranked player who managed to win the first round 
of Wimbledon within 9  weeks after a thermal 
shrinkage capsulorrhaphy. Prior to the shrinkage 
procedure, however, or any other intervention, 
one must rule out midcarpal pathology. This is 
done by moving the arthroscope into the radial 
midcarpal portal. This entry site is just distal to 
the 3-4 portal and is crucial to assess for intercar-
pal ligament tears (Fig. 20.9).

It is now important to further discuss tears of 
the scapholunate ligament and, more importantly 
for the elite tennis player, the lunotriquetral liga-
ment. The latter is often the culprit for undiag-
nosed and chronic ulnar-sided wrist pain of the 
athlete and is best identified via midcarpal joint 
arthroscopy of the wrist.

The scapholunate ligament is far and away the 
most commonly injured deep ligament of the 
wrist, whether athletic or otherwise [25]. It is 
generally caused by a fall on the outstretched 
hand and leads to tensile overload of the small 
transverse fibers of the ligament that spans the 
2–4  mm interval between proximal pole of the 
scaphoid and the lunate. The capitate drives prox-
imally, leading to a distraction moment at this 
intercarpal ligament, where the lunate typically 

hyperextends, and the scaphoid flexes or remains 
neutral, avoiding will fracture to the scaphoid 
itself. In older patients, or with higher-energy 
injuries than typically sustained on the tennis 
court, the distal radius will fracture as previously 
discussed. These are generally not attritional rup-
tures, and the athlete will immediately note 
severe, usually midline, dorsal wrist pain. In fact, 
the player will likely not be able to continue play 
or even perform simple gripping activities of 
daily life. These injuries are generally recognized 
quickly due to the fact that this can be so dis-
abling. Plain X-rays may show a diastasis (wid-
ening) of the interval, and lateral X-rays will 
often demonstrate a DISI (dorsal intercalated 
segmental instability) pattern where the scaphoid 
is flexed relative to the lunate which is tilted dor-
sally. Consequently, the scapholunate angle is 
usually increased, and a well-done MRI will gen-
erally show the avulsed ligament. There are four 
grades of a SL tear, the most severe (grade 4) 
should likely undergo an open ligament recon-
struction; actual ligament repair is not feasible. 
This is generally not done arthroscopically, and 
surgeons tend to have their favored open 
approach. I  typically will reduce the SL interval, 
correct the anatomic deformity, and then pin the 
bones in the reduced position. I utilize the dorsal 

Fig. 20.9 TFCC central tear noted in this radiocarpal 
arthroscopic view from the 3–4 portal and addressed by 
combination of mechanical shaver and radiofrequency 
shrinkage of the articular disc defect edges
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capsule to then “reconstruct” the ligament utiliz-
ing bone anchors to position the new recon-
structed ligament. Details are beyond the scope 
of this chapter, but understand that the player 
must remain in a thumb spica short-arm cast for 
8  weeks, followed by pin removal and subse-
quent physiotherapy. While a player will typi-
cally take 6  months to return to play after this 
devastating injury, it should be understood that 
this can be an elite career-ending injury regard-
less of the integrity of ligament reconstruction.

It is much more common to see partial, 
dynamic SL ligament tears. These are difficult to 
diagnose, often hard to pinpoint when the exact 
injury occurred, and typically are delayed in 
treatment since the player is often told they have 
a “wrist sprain.” While MRI may identify the 
lesion, it is often at time of arthroscopy, as previ-
ously mentioned, that the tear is identified. This 
explains why midcarpal arthroscopy is so crucial, 
even when clinicians are convinced this is an 
ulnar compartment, perhaps TFCC problem. The 
ligament disruption is manifested by seeing 
either a step-off or frank widening, at the space 
between the scaphoid and lunate in the midcarpal 
view. A hook probe can be placed into the ulnar 
midcarpal portal and the tip easily inserted within 
the SL interval. If that tip can be rotated 90 
degrees, this constitutes a grade 3 tear, as first 
described by Geissler and Haley [26]. Many 
times a step-off can also be seen at the interval. 
Regardless, any significant dynamic instability 
will lead to chronic pain, at either racket impact 
or dorsiflexion of the wrist, and needs to be 
addressed. Once the diagnosis is made, the frayed 
ligament is aggressively debrided, even creating 
a bleeding surface of the carpal bones on either 
side of the dorsal ligament portion, the most criti-
cal of the SL ligament. This will lead to bleeding 
and scar formation at that location of the liga-
ment, since the interval will be immobilized via 
two k-wires (0.045″ is my preference) that cross 
the interval from scaphoid to lunate [27]. These 
pins are driven by a k-wire driver, once the scope 
is removed and sterile mini-fluoroscopy is 
brought into the field. Therefore, this represents 
the conclusion of the surgical intervention, and 
the arthroscope is typically placed back into the 

radiocarpal joint to address ulnar compartment 
pathology if indicated, prior to pinning. 
Combined lesions are not uncommon; therefore, 
any pinning of intercarpal injuries is performed at 
the end, prior to application of the splint-dress-
ing. In the case of scapholunate pathology, a 
thumb spica splint is utilized since the scaphoid 
needs to be immobilized via the thumb axis.

Much like the open SL ligament reconstruction, 
dynamic tears treated by arthroscopic debridement 
and pinning require 8 weeks of cast immobiliza-
tion. This is simply due to the basic science prem-
ise that collagen cross-linking and, consequently, 
scar formation will take 8 weeks. The player will 
naturally have a stiff wrist, and the first weeks of 
rehabilitation are dedicated to recovering supple 
wrist range of motion. Forearm muscle atrophy 
naturally occurs, and I now try to minimize that by 
instituting ENMT  (electroneuromuscular therapy) 
Neurotherapy in the immediate post-op period. 
This will increase perfusion via neurovascular 
mechanisms but also stimulate the forearm flexor/
extensors directly in order to minimize muscle 
mass loss. This concept has been well accepted in 
the elite sports community, although only now 
being introduced to the layperson and weekend 
warriors via OrthoNOW orthopedic urgent care 
centers. Suffice to say that further developments 
are occurring in the rehabilitation, and sports con-
ditioning phase of recovery and details are outside 
the goals of this chapter. Assuming no additional 
interventions or adjunctive treatments, a seasoned 
tennis player should return to play within a 4–6-
month period after a scapholunate ligament injury.

Despite the prevalence of scapholunate liga-
ment tears among the sporting population, it is 
likely that the lunotriquetral (LT) ligament is the 
most commonly injured among tennis players 
[28]. It is also a likely cause of ongoing ulnar-
sided wrist pain, despite the contention that the 
player suffers from a TFCC injury. Furthermore, 
patients with persistent ulnar-sided pain, even 
after surgical intervention, may actually be suf-
fering from an undiagnosed LT ligament tear, 
hence the necessity for midcarpal arthroscopic 
evaluation. I recall a top ranked junior player 
who had severe ulnar-sided wrist pain where I 
debrided a minimal TFCC border injury, but 
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neglected to stabilize a lesser LT ligament injury. 
The presumption was made that the minor insta-
bility would heal with simple immobilization 
after midcarpal debridement. Needless to say, the 
player’s pain recurred within a year and repeat 
arthroscopy was needed. At this point, the liga-
ment injury was more pronounced, and definitive 
pinning was now performed. This patient went on 
to a brilliant college career and is currently enter-
ing the pros rank. Defined pathology seen at the 
time of wrist arthroscopy must be fully addressed 
(Fig. 20.10).

The lunotriquetral ligament is often injured in 
more insidious fashion, where the player often 
cannot recall the exact moment of injury. It usu-
ally occurs when the wrist is forcibly pronated, 
often with ulnar deviation and a dorsiflexion 
moment. This load can surpass the tensile 
strength of the LT ligament, and a disruption of 

the critical volar component of the ligament then 
leads to significant motion between the two car-
pal bones, rarely with any diastasis. Classically, a 
complete LT ligament tear should demonstrate a 
VISI (opposite of SL tear’s DISI) pattern on lat-
eral X-ray; however, I have found this to be rarely 
the case. The diagnosis is clinical and often first 
detected at the time of midcarpal arthroscopic 
evaluation.

On physical exam, the player will usually 
have point tenderness just distal to the TFCC disc 
and accentuated by palpating the wrist in flexion. 
Ulnar deviation with dorsiflexion is usually quite 
painful, and grip strength, as in SL tears, can be 
greatly diminished. The player may describe a 
subtle click or clunk with wrist motion or with 
racket-ball impact. The joint can be directly 
stressed by manipulating the lunate against the 
triquetrum which is secured between the thumb 

a
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b

Fig. 20.10 Scapholunate occult ligament tear in a Venezuelan player who was initially felt to have an isolated TFCC 
lesion and the arthroscopic appearance of the reconstituted SL ligament at time of pin removal as shown here
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while the index finger is on the pisiform. The 
pisotriquetral complex is now rocked, or shucked, 
against the lunate which should elicit pain in the 
event of a tear. This lunotriquetral shuck test is 
nearly as sensitive as a coronal MRI image but 
likely much more specific. This physical finding 
will be corroborated at the time of arthroscopy 
and is often accompanied by the appearance of a 
bare triquetrum dorsally, where the ulnocarpal 
capsule has been avulsed. After arthroscopic 
debridement, with particular attachment to the 
volar LT, the interval is pinned, much like the SL 
interval. Pins remain similarly in place for an 
8-week period while the player is protected in a 
simple short-arm cast. If the patient has a con-
comitant peripheral TFCC tear that is repaired, 
the long arm Muenster cast will be shortened at 
5 weeks, and that cast/pin is removed 2–3 weeks 
later. One cannot emphasize how common these 
injuries are, and I can recall an episode where a 
young Russian couple both had the same injury, 
neither being able to play for the prior 6 months 
to a year from when I first evaluated them. They 
each had combined TFCC/LT repairs but 2 weeks 
apart. Apparently the male player first wanted to 
see how the girlfriend fared after surgery 
(Fig. 20.11).

Given the relative high prevalence of these 
ligament injuries, it is important to recognize that 
some players may actually sustain simultaneous 
injury of the SL and LT ligaments. I first pub-
lished this concept, calling it the “floating lunate 
lesion” [29]. It has since been substantiated in the 
literature, termed a grade 0 PLIND lesion by 
Herzberg [30]. The treatment is similar as to iso-
lated lesions, with debridement now of both SL 
and LT intervals, followed by four pins, all meet-
ing and crossing within the lunate. The aftercare 
is similar although recovery may take longer 
given the fact that this is a more global lesion to 
the wrist soft tissue structures.

Understanding that LT lesions are often occult 
and missed and can occur alongside TFCC carti-
lage tears, we must still recognize that the iso-
lated small peripheral tear of the TFCC articular 
disc likely represents the most common acute 

soft tissue injury of the tennis athlete’s dominant 
wrist. It is important to know how to recognize 
this pathology, and understand the myriad of 
treatment options, often depending on stage and 
complexity of tear, chronicity, and impact on 
play.

The athlete with a TFCC tear will complain of 
ulnar side wrist discomfort and loss of grip 
strength. There is often a discrete recollection of 
when the injury occurred, but it can be insidious 
in nature and gradually worsen to the point that 
play is not possible. Pain is exacerbated when ini-
tiating the forehand in the dominant wrist or the 
backhand if non-dominant wrist is involved. 
Difficulty supinating the wrist is a classic finding, 
as is extreme ulnar deviation. Physical findings 
also include vague puffiness over the ulnar com-
partment, just distal to ulnar styloid, and dimin-
ished grip strength compared to contralateral 
wrist. As previously mentioned, the diagnostic 

Fig. 20.11 Lunotriquetral pins being placed in the oper-
ating room under fluoroscopic control after LT ligament 
debridement was performed arthroscopically

A. Badia

alejandro@drbadia.com



309

studies may not be very helpful as plain X-rays 
are normal, and ultrasound assessment will show 
increased fluid but with little anatomic signifi-
cance. A well-done MRI will usually show the 
lesion but can be deceiving.

Recent onset of pain usually calls for a period 
of rest, perhaps immobilization with a cockup 
splint and anti-inflammatory modalities. The 
unknown variable is for how long to cease play 
and when a lesion can be deemed a failure of con-
servative treatment. In the elite tennis player, 
early MRI is recommended only because one 
must rule out a massive peripheral tear, or other 
finding, and therefore the evaluating hand sur-
geon can proceed directly to arthroscopic assess-
ment and repair. The player’s career can be 
severely impacted by waiting a prolonged time to 
definitive treatment in the scenario of a major 
lesion. Early intervention is what accelerates 
return to play.

The smaller tears tend to be the clinical 
dilemma. The Palmer classification separates 
tears as to location and chronicity, type I being 
acute (post-traumatic) and type II degenerative.

Type IA tears are central tears, often due to 
anatomic findings such as ulnar-positive variance 
(ulna long relative to radius) and very poor perfu-
sion of the central articular disc. These lesions 
tend to be of moderate pain but long-standing in 
nature. Conservative measures can usually mini-
mize symptoms, and it is only the resistant cases 
that require surgery. The tear is immediately rec-
ognized during radiocarpal arthroscopy and is 
managed by debridement, typically followed by 
RF shrinkage of the periphery of the lesion as to 
stabilize it [31]. Redundant, frayed edges need to 
be annealed, and the pain usually resolves 
quickly. Actual repair is not possible since the 
central disc has poor perfusion and any attempt at 
suturing is doomed to failure, much like many 
meniscal tears of the knee.

Type IB tears are the classic tennis athlete’s 
tear, where the peripheral edge of the disc is torn 
away from the capsular insertion and more severe 
injuries actually tear the insertion on the fovea of 
the ulnar head. The latter disruption can actually 

cause an instability of the distal radioulnar joint 
(DRUJ) and may need reinsertion with a bone 
anchor or bone tunnels. However, the typical 
injury is capsular detachment where the TFCC 
articular disc loses its “trampoline effect” and 
suture repair is now indicated [32]. Naturally, 
small tears can be treated only by debridement, 
usually accompanied with shrinkage, and brief 
immobilization. However, large tears are not 
uncommon and require anatomic repair, imply-
ing restoration of the trampoline effect, thereby 
stabilizing the DRUJ.  Much like the peripheral 
meniscal tears, suture repair is now possible due 
to evolution of techniques and the fact that heal-
ing will occur due to vigorous perfusion of the 
peripheral areas of the cartilage. For many years, 
I used a simple “out to in” type of suture repair 
where the edge of the disc tear was pierced with 
a large bore needle, allowing a nonabsorbable 
suture to be passed through that needle canal and 
then retrieved with a small joint grasper device. 
This allowed placement of a “simple stitch” 
which was then retrieved and tied down onto the 
capsule to restore tension on the articular disc. 
Most tears required passage of a second stitch, 
followed by tying both of these down tightly as 
the wrist is held in supination, minimizing ten-
sion on the repair. This immediately restored 
trampoline effect, and the supinated position was 
held for about 6 weeks, allowing for healing to 
the capsule. Since the ulnar capsule is immedi-
ately subcutaneous, many times the sutures were 
irritating and even caused irritation to the dorsal 
sensory branch of the ulnar nerve. This was a 
common complaint among wrist arthroscopists 
and alternative methodologies were sought. In 
the early 2000s, I published a technique whereby 
the suture, nylon in this case, was “welded” so 
that the painful knot was effectively eliminated, 
avoiding the complication [33]. Despite a signifi-
cant series being compiled, the ultrasonic weld-
ing technology was acquired by a larger company 
and the instrumentation vanished from the mar-
ket. I am hopeful this may represent the future of 
knot management in many branches of surgery. 
Consequently, other methods to avoid external 
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capsule knots have been devised. Myself, and 
many wrist arthroscopists, now uses an all-inside 
repair that allows placement of a bioabsorbable 
tack which is placed external to the capsule, while 
a second one is placed on the peripheral aspect of 
the articular disc [34]. Sutures are preloaded into 
the device that deploys these tacks, including a 
slip knot that the surgeon pulls, approximating the 
detached disc to the capsular insertion site. 
Post-op immobilization is similar as capsular 
healing needs to occur, but a much more anatomic 
repair is achieved, in a minimally invasive man-
ner. Recovery of pronosupination tends to be 
rapid, and athletes can usually go back to mini-
tennis and then light hitting by 6 weeks after cast 
removal. I can recall a number of athletes on the 
tour who returned to successful play by 5 months 
after arthroscopic TFCC repair (Fig. 20.12).

Palmer type 1C and 1D represent tears of the 
volar ligament/disc complex and radial side of 
articular disc, respectively. The former is fairly 

uncommon, and the latter is now treated simi-
larly to a central type tear with simple debride-
ment and frequently coupled with radiofrequency 
shrinkage. The radial side of the TFCC is also 
poorly vascularized; therefore, attempted repairs 
with bone tunnels, suture passage, is likely a 
fruitless exercise when tissue healing will likely 
not occur (Fig. 20.13).

 Conclusion
The demanding sport of tennis has led to rec-
ognition of a wide range of athletic injuries to 
the hand and wrist that can sideline the player. 
Early diagnosis coupled with appropriate, 
often minimally invasive, treatment has now 
seen many players return to their premorbid 
level of play. Communication and consulta-
tion with the hand specialist provide the best 
chance for the injured player to achieve suc-
cessful clinical outcome and subsequent ath-
letic performance.

a b

Fig. 20.12 TFCC peripheral tear being repaired with classic out-in technique utilizing Nylon suture
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