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v

 In recent years there have been signifi cant advances in the understanding and 
treatment of disorders of the hand and wrist. This has resulted in a signifi cant 
improvement in the quality of life for many patients. The authors who have 
produced this text were chosen as they are hand surgeons who have led many 
of these exciting developments in the management of both elective and 
trauma hand surgery. All are internationally respected. 

 The topics covered are well illustrated with images, radiographs and line 
drawings and provide practical guidance on surgical procedures. The refer-
ences at the end of each chapter have been chosen as they are either classic 
papers or are the most relevant to modern surgical management. 

 Thus we hope that we have produced a book that will enable improved 
care for current patients with hand and wrist complaints and inspire surgeons 
to think in greater detail about treatment options that will provide even better 
care in the future. 

 Finally, we would like to thank all the contributors as well as Diane 
Allmark for her help, but also our families for their patience and support.  

    Wrightington, Lancashire ,  UK      Ian     A.     Trail  ,   MBCHB, MD, 
 FRCS (Edin), FRCS (Lon), ECFMG   
    London ,  UK      Andrew     N.M.     Fleming  ,   FRCS(Edin), FCS(SA)Plast       
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   Swelling and Tumours        
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        Introduction 

 A ganglion is a peculiar disorder, which presents 
principally with a swelling of the wrist or fi nger. 
It is so common that many are treated with good 
advice and reassurance and in the United 
Kingdom around half the patients who present in 
orthopaedic or hand clinics with this condition no 
longer undergo surgery. 

    Incidence 

 A ganglion cyst accounts for between 50 and 70 % 
of soft tissue hand swellings and is the second most 
common elective disorder presenting within the 
United Kingdom with an incidence rate of between 
44 and 50 per 100,000 per year. This accounts for 
over 25,000 cases each year. It occurs predominantly 
in women in the third and fourth decades of life.  

    Distribution 

 In an audit of ganglia, conducted in the Trent 
region of the United Kingdom, 858 consecu-
tive cases presenting to hand clinics were 
included. Forty six per cent of these affected 
the dorsum of the wrist, 28 % affected the pal-
mar aspect of the wrist, 15 % were related to 
the sheath of the fl exor tendon near the head 
of the metacarpal and 4 % were mucous cysts 
at the base of the nail in one of the fi ngers. The 
remaining ganglia had miscellaneous locations 
either in the palm or on the ulnar side of the 
wrist. Occasionally ganglia also appeared on 
the front of the fi nger or extended to the dor-
sum of the middle phalanx. This however was 
very uncommon. This distribution is similar to 
other reports [ 1 ].    

        J.   Dias,   MD, FRCS, FRCSEd, MBBS       
  Department of Orthopaedic Surgery, 
Glenfi eld Hospital ,   Groby Road ,  Leicester  
 LE3 9QP ,  UK   
 e-mail: joseph.dias@uhl-tr.nhs.uk  

  1      Ganglia of the Hand and Wrist 

              Joseph     Dias    

     Keywords  
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  Recurrence   •   Palmar ganglion   •   Complications  

 Clinical Pearl 

    Typically present in females in the third 
and fourth decades of life.  

  Appearance is the predominant presenting 
complaint    
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    Pathology 

 Although the aetiology is not clearly defi ned the 
pathology is well known. A ganglion arises from 
collagenous tissue from either a ligament, cap-
sule or tendon sheath. The ganglion itself has a 
wall and a stalk and contains clear mucinous fl uid 
of jelly like consistency. It presents as a small 
well-defi ned hemispherical lump. This lump illu-
minates when light is shone through it. 

 The wall of the ganglion is made up of com-
pressed collagen with sparse fl at cells without 
any epithelial or synovial cells lining its surface 
[ 2 ]. The wall is created by the compression of 
stromal tissue and the cyst contains jelly. The 
jelly itself is usually clear unless there has been 
previous bleeding into the ganglion as a result of 
trauma; this would include a failed needle aspira-
tion. The jelly itself is mucinous and contains 
glucosamine, mucin, hyaluronic acid with albu-
min and globulin. The consistency of the jelly is 
varied. The cyst usually has a stalk and this leads 
to a collagenous structure which is either a 
sheath, ligament or capsule. In the vicinity of the 
attachment of the stalk changes within the under-
lying structure may be present with clefts con-
taining mucin [ 3 ]. There may be daughter 
ganglion cysts, which are much smaller than the 
main ganglion and which surround the attach-
ment of the stalk.  

    Aetiology 

 The exact cause of a ganglion cyst has not been 
properly established. Over the years, various the-
ories have been proposed. It has been suggested 
that a ganglion is a herniation from within the 
joint or is due to degeneration in the joint [ 4 ]. As 
far back as 1893, they were considered to be a 
cyst [ 5 ] caused by mucoid degeneration (Fig.  1.1 ).

   A ganglion may be caused by mucoid degen-
eration [ 5 ] with cells somehow triggered to form 
the ganglion content. Fibrillation of collagen, 
mucin lakes within clefts, absence of syno-
vial cells lining the ganglion cyst and that only 
50 % communicate with the joint are all factors 
that support this hypothesis. The factors against 

mucoid degeneration include that it is usually a 
self-limiting disorder, ganglia are usually soli-
tary and they can occur in young adults, includ-
ing children, who may also get a recurrence after 
intervention. 

 In most cases the onset is spontaneous but in 
some 10 % of cases the onset of a ganglion may 
be triggered by an injury. There is probably 
excessive shear between planes of a collagenous 
structure in some patients, particularly those 
with joint laxity. This may initiate metaplasia of 
cells in the collagenous structure and the fi bro-
blasts and mesenchymal cells start producing 
more hyaluronic acid and mucin. As this sub-
stance is produced and extruded from the cell it 
dissects neighbouring collagen and causes clefts 
within which this jelly-like material accumu-
lates. These clefts then coalesce. The jelly like 
material compresses the surrounding stroma 
forming a cyst wall, thereby forming a small 
ganglion [ 2 ]. This ganglion grows in size and 
may herniate out of the capsule and come to lie 
in the subcutaneous tissue.  

    Clinical Presentation 

 The typical patient with a ganglion is a young 
female in her 30s or 40s. Westbrook et al. [ 6 ] 
explored the reasons why patients presented to 
hospital. They found that around 40 % presented 
because they did not like the appearance of the 
swelling, whereas 28 % thought it was sinister. 
A quarter had some discomfort related to the gan-

compress stroma
cyst wall

Subcutaneous
cyst

stretching
injury 10 %

mesenchymal cells
fibroblasts

mucin
hyaluronic acid

Coalesce

Ganglion
Shear Modify cells

Produce

Mucin
dissects collagen
clefts

  Fig. 1.1    Pathophysiology as described by Carp and 
Stout, 1928       
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glion while only 8 % presented with either altered 
sensation or a signifi cant impact upon their abil-
ity to perform tasks. It is important to be aware of 
the reasons why patients present with a ganglion 
as very often all they need is reassurance. 

 The patients usually present with a spontane-
ous onset swelling either over the wrist or at the 
base of a fi nger (Figs.  1.2  and  1.3 ). The swelling 
then slowly grows in size. The size of the swell-
ing fl uctuates over time. Patients often say that 
the swelling can increase after a spell of increased 
activity. The swelling, when it is large, can cause 
a clear cosmetic blemish. Women, especially 
when they are young, do not like the appearance 
as it makes their wrist and hand stand out and 
look abnormal.

    Although patients do not spontaneously com-
plain of weakness, they do admit to it when 
asked. There is usually a feeling of weakness, 
particularly when the ganglion is large, and just 
before the ganglion appears. This weakness 
changes depending upon the patients’ level of 
activity. Some patients, when asked, also com-
plain of a feeling of stiffness in the involved joint. 
One in four patients described experiencing dis-
comfort and pain, usually preceding the appear-
ance of the ganglion. The pain is mild and aching 
in character without any obvious exacerbating or 
relieving factors. This pain is eased when the 
ganglion shrinks in size.  

    Dorsal Wrist Ganglion 

    Presentation 

 A typical patient who presents with dorsal wrist 
ganglion is usually female in the second, third or 
fourth decades of life. In the audit of dorsal wrist 
ganglia, conducted in the Trent region, women 
outnumbered men four to one. 

Sheath

Mucous
4 %

8 %

46 %

14 %

28 %

n=854Volar

Dorsal

  Fig. 1.2    Types of ganglia in 
the wrist and hand and their 
distribution. The distribution 
of wrist and hand ganglia is 
shown. Mucous cysts of the 
terminal phalanx account for 
the least and dorsal wrist 
ganglia are the most 
common. The  black pie  
represent 8 % of miscella-
neous ganglia. These formed 
the basis of two reports [ 1 ,  2 ]       

  Fig. 1.3    Finger ganglion presenting on the dorsal sur-
face. This is an uncommon site for a fi nger ganglion. It 
can often arise from the A4 pulley at its side but herniate 
through the fascia to present on the dorsum of the digit. It 
transilluminates thereby confi rming the diagnosis in most 
cases       
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 Patients usually say that the swelling becomes 
more prominent when the wrist is palmar fl exed. 
The swelling is just distal to Lister's tubercle and 
is hemispherical in shape without any infl amma-
tory signs around it. It can often feel quite tense. 
The lump is, however, rarely tender or associated 
with any restriction of wrist movement. Often the 
patient has generalised joint laxity assessed by 
the Beighton's score [ 7 ]. Trans-illumination of 
the ganglion with a light source will result in the 
cyst “lighting up”. Otherwise, whilst patients 
may have joint laxity, it is unusual for them to 
have defi nitive scapholunate instability. 

 Further investigations are generally not 
needed. If, however, the wrist is stiff when com-
pared to the contralateral side, then obtaining a 
radiograph of the wrist is important to ensure that 
there is not a more generalised disorder, such as 
an arthritic wrist. 

 A diffuse non-hemispherical swelling, 
located only on the dorsum of the wrist usually 
suggests teno-synovitis of the common extensor 
synovial sheath. When examined this swelling 
can be made to fl uctuate across the extensor 
retinaculum. It may also trans-illuminate and 
therefore it could be confused with a dorsal 
wrist ganglion. Another swelling that is often 
hemispherical, soft and may trans-illuminate 
is a lipoma. This however tends to be much 
more mobile in two planes and its consistency 
is softer. A diffuse swelling on the radial side 
of the wrist can also be related to degenera-
tive arthritis of the radio scaphoid joint but this 
can be usually identifi ed due to the restriction 
of wrist movement compared to the opposite 
side. A ganglion of the wrist should not be con-
fused with DeQuervain’s tenosynovitis or peri-
tendinitis crepitans. Another disorder that can 
be confused with a ganglion is a bony carpal 
boss [ 8 ,  9 ] which lies at the base of the index 
or middle fi nger metacarpals. This too, presents 
as a swelling on the back of the wrist, although 
it is usually distal from the usual location of a 
ganglion. There may, however, be an overlying 
ganglion cyst arising from the bony protuber-
ance. Generally, however, the consistency of the 
swelling is hard. Circumduction may demon-
strate the tendons snapping over this lump. 

 A ganglion may occasionally not trans- 
illuminate, particularly when there has been 
bleeding into the sack. If the swelling does not 
trans-illuminate therefore, further investigation is 
important. 

 Any ganglion can be clearly seen on an ultra-
sound scan [ 10 ] or on a magnetic resonance 
image [ 11 ]. On the ultrasound the appearance is 
of a discrete well defi ned hypoechoic area. On 
the MRI scan the appearances of a discrete well 
defi ned dark area on T1 scan which lights up and 
is white on a T2 scan.  

    Treatment 

 Once the diagnosis has been established, then the 
treatment options can be discussed with the 
patient. These treatment options include reassur-
ance, aspiration or surgery to excise the ganglion. 
Often once patients are told that they have a gan-
glion and that it is not sinister, they are happy to 
live with the symptoms and just be reviewed after 
an interval to ensure that they do not have any 
other signifi cant disability. If, however, pain or 
appearance is of signifi cant concern, then the sur-
geon may consider intervention, either aspiration 
with or without the injection of chemical sub-
stances or alternatively surgical excision.  

    Aspiration (Fig.  1.4 ) 
    The aspiration of the dorsal wrist ganglion is 
undertaken using a wide bore needle. Very often, 
no local anaesthetic is required. A quick stab into 

 Clinical Pearl 

    Differential diagnosis;
   DeQuervain’s tenosynovitis  
  Peri-tendinitis crepitans  
  Lipoma  
  Osteoarthritis of the radio-carpal joint  
  Carpal bossing     

  Recurrence rate after aspiration, approxi-
mately 60 %.  

  Recurrence rate after surgery between 35 
and 40 %    
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the ganglion and aspiration will draw out the jelly 
from the ganglion collapsing the swelling. The 
ganglion disappears immediately. It is possible to 
do multiple perforations of the ganglion wall by 
perforating it with the needle and then compress-
ing it fi rmly using gauze over the perforation site. 
The pressure should be maintained for a period of 
a few minutes. The principle here is to cause the 
ganglion walls to collapse and hopefully with 
sustained pressure obliterate the space. 

 Rarely substances have been injected into the 
ganglion cyst. These include the instillation of 
steroid. However, studies have not demonstrated 
any better outcome when steroid has been 
injected into the ganglion [ 12 ]. Hyaluronidase 
has also been used [ 13 ,  14 ]. There is certainly no 
established benefi t in aspirating recurrent gan-
glia [ 15 ]. 

 After aspiration a third of ganglia reappear 
within 2 weeks. Another third reappear within 6 
months and 15 % each would reappear between 6 
months and a year and after a year.  

    Excision of a Dorsal Wrist Ganglion 
 The alternative intervention is excision of the 
ganglion cyst. This can be done either openly 
through a cut on the dorsum of the wrist or alter-
natively arthroscopically. The excision can either 
be a simple excision of the swelling alone or 

include identifi cation of the stalk and tracing the 
stalk back to its origin. 

 Surgical excision is straightforward and is 
conducted either through a zigzag longitudinal 
incision or a transverse incision centred over the 
swelling itself. Any large veins are diathermised. 
The walls of the ganglion are then carefully 
defi ned. The tendons are moved away from the 
ganglion. Which tendons need to be moved 
depends upon the position of the ganglion. It is 
usual, however, for the ganglion to lie between 
the third and fourth extensor compartments. 

 The ganglion is carefully dissected off the 
capsule and then an arthrotomy is undertaken to 
identify the stalk of the ganglion. This usually 
arises from the dorsal scapholunate ligament and 
often there are daughter ganglion cysts surround-
ing its attachment, which need to be scraped off 
the ligament. Care must be taken that the liga-
ment itself is not excised or divided [ 16 ]. Usually 
a rongeur or acurette will help dissect the stalk 
from the dorsal scapholunate ligament. 
Haemostasis is then obtained. The capsule does 
not need to be formally closed. The skin is closed 
using absorbable sutures and steri-strips. At the 
end of the surgery local anaesthetic is infi ltrated 
into the wound around the scapholunate ligament 
and in the subcutaneous tissue. The wrist and 
hand is wrapped in a bulky wool and crêpe 

a b c

  Fig. 1.4    Aspiration of the dorsal wrist ganglion. A dorsal 
wrist ganglion being aspirated ( a ) dispersed after multiple 
punctures ( b ) and showing the ganglion disappeared. ( c ) 

We usually maintain pressure with a pressured pad and a 
crepe bandage for the fi rst day       
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 bandage. For a couple of hours after surgery the 
wrist and hand is elevated in a Bradford sling. 
The patient is encouraged to use the hand from 
the very outset. 

 Immediate after-care includes instructing the 
patient to use the hand without restrictions. We 
prefer to retain the bandages for about a week. 

 If the patient is very lax jointed with a high 
Beighton score, we often advise them to use a 
Futuro splint for the fi rst 3–4 weeks to restrict 
wrist movement in the initial post-surgical period, 
in the hope that this may promote some stiffness 
and reduce movement at the scapholunate inter-
val. We hope that this may decrease recurrence. 
However, this hypothesis has not been proven.  

    Arthroscopic Excision of a Dorsal 
Wrist Ganglion 
 This ganglion may be excised arthroscopically 
[ 17 ]. Generally authors recommend excision of 
the ganglion stalk as well as the intra-articular 
part of the cyst. Other authors [ 18 ] have recom-
mended the excision of 1 cm of the dorsal capsule 
at the same time. 

 In 2001, Nishikawa et al. [ 19 ] described the 
technique of arthroscopic diagnosis and treat-
ment of dorsal wrist ganglion in 37 patients with 
a mean follow-up of 20 months and without any 
complications. They approached this through two 
arthroscopic portals into the radiocarpal joint 
using a 2.7 mm arthroscope introduced between 
the fi rst and second extensor compartment and a 
probe introduced into the wrist joint from the 
ulnar side between the fourth and fi fth extensor 
compartments. The radial portal does risk dam-
aging the superfi cial branches of the radial nerve. 

 Using an arthroscopic shaver the area over the 
scapholunate ligament was debrided and a 1 cm 
diameter section of the dorsal capsule resected, 
even if the ganglion itself could not be clearly 
identifi ed. No attempt was made to remove the 
ganglion sac in the superfi cial layers. In some 
ganglia the stalk was clearly seen, in others the 
stalk ballooned into the wrist joint with external 
compression but in others the stalk could not be 
identifi ed. It is, however, some times diffi cult to 
identify the stalk [ 20 ]. As a consequence, other 
authors [ 21 ] have suggested injecting colour dye 

into the ganglion to improve visualisation. Others 
have used intraoperative ultrasonography [ 22 ] to 
aid with identifi cation of ganglion. 

 In the same study [ 20 ] the authors have rec-
ommended that the mid carpal joint should be 
explored routinely, as this was required to com-
pletely excise any dorsal wrist ganglion. 

 Others have noted a high prevalence of TFCC 
degenerative changes when a ganglia is present 
[ 23 ]. 

 Generally, the rate of recurrence following 
arthroscopic excision of ganglia is extremely low 
[ 20 ,  24 ,  25 ]. The exact reason for this, when com-
pared to open excision, remains unclear. A pro-
spective randomised comparison between 
arthroscopic and open dorsal ligament excision, 
found no difference between the recurrence rate 
at 12 months [ 25 ].   

    Persistence and Recurrence 

 Regardless of treatment a ganglion may either 
persist or recur. The symptoms of pain, weakness 
and stiffness can persist after all interventions 
including reassurance, aspiration or surgery. 
Patients can also continue to regard their gan-
glion as unsightly.  

    Results 

    Reassurance 
 If the ganglion is left untreated then almost 40 % 
will disappear spontaneously. 

 In 1954, McEvedy [ 26 ] reported the outcome 
of 21 dorsal wrist ganglia which did not have 
any surgery. These were reviewed at 10 years 
and 41 % had resolved spontaneously with no 
intervention. In one report [ 27 ] 40/101 ganglia 
treated with reassurance disappeared when 
assessed at a mean of 6 years after presentation. 
The rate of spontaneous resolution in children is 
much greater with 22/28 (76 %) ganglia disap-
pearing [ 28 ]. In another study [ 29 ] 55 dorsal 
wrist ganglia were treated without surgery at 6 
years. It was noted that 23 had resolved sponta-
neously. It therefore appears that, when patients 
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are reassured, that two out of every fi ve dorsal 
wrist  ganglia disappear without treatment in 
adults and this rate increases to three out of 
every four in children. 

 Of the ones that disappear it is very uncom-
mon for this to happen early. We found that 56 % 
disappear within 6 months, 19 % between 6 
months and a year and 13 % take over 1 year to 
disappear. As a consequence, most that will dis-
appear spontaneously do so within 1 year. 

 The remaining 60 % which persist behave in 
two ways. Either they increase and decrease in 
size, or they remain unchanged merely changing 
somewhat in size. Thirty eight per cent of the 
ganglia that persist when nothing is done change 
size in an episodic fashion usually becoming 
smaller while 50 % are always present.  

 After reassurance, 7 % continue to feel that 
their lump is unsightly and around a quarter of 
patients, regardless of intervention, will continue 
to complain of some discomfort in the dorsum of 
the wrist and hand.  

    Aspiration 
 The recurrence rate is 61 % with aspiration [ 29 ]. 
After aspiration alone McEvedy [ 26 ] reported on 
43 dorsal wrist ganglia at 10 years and noted an 
18 % recurrence rate. Nelson et al. [ 30 ] reported 
a 40 % recurrence rate after aspiration with or 
without injection of steroids and or hyaluroni-
dase. Dias et al. [ 29 ] reported 61 % recurrence 
after aspiration alone, regardless of whether sub-
stances were injected in addition.  

    Excision 
 The recurrence rate is 36 % after surgery [ 29 ]. 
The recurrence rate after surgery has been 
reported extensively in the literature over a long 
period of time [ 26 ,  27 ,  29 – 31 ]. McEvedy [ 26 ] did 
a 10-year follow-up of patients who had a dorsal 

wrist ganglion excised and found that 40 % of 
these recurred. Zachariae and Vibe-Hansen [ 27 ] 
reported 29 % recurrence rate, following open 
surgery, undertaken by experienced surgeons 
compared to 37 % when done by inexperienced 
surgeons. A more recent study documented a 
recurrence rate of 36 % at 6 years [ 29 ]. 

 Studies have demonstrated that ganglia that do 
reappear after surgery do so within 6 months, 
with half appearing within 6 months and another 
20 % appearing between 6 months and a year. 
Only one third of ganglia reappear after a year. 

 The patterns of recurrence after intervention is 
that 57 % recur slowly, only 5 % recur suddenly 
after a single identifi able episode of trauma and 
38 % recur suddenly but without injury.  

    Symptoms After Intervention 
 Regardless of treatment the number of patients 
complaining of pain, weakness, stiffness and 
concern about the appearance all decreased over 
6 years. More patients complained of weakness 
after surgery, than after aspiration or reassurance. 
In the audit conducted in the Trent region 60 % of 
patients with a dorsal wrist ganglion complained 
of pain, 34 % of a feeling of weakness and 15 % 
felt it was signifi cant. Eighteen per cent com-
plained of some weakness and 12 % said that the 
wrist felt stiff. 

 Disability assessed by the Patient Evaluation 
Measure after intervention was similar at 19 % 
where zero represents no disability, after surgery, 
15 % after aspiration and 15 % after reassurance 
alone [ 29 ].  

    Satisfaction With Treatment 
 The surgical group had higher satisfaction [ 29 ] 
but also had a higher incidence of residual symp-
toms. As the study was not a prospective ran-
domised study it is diffi cult to know whether 
there was selection bias, which may explain this. 

 It is of note that, even if the ganglion recurs, 
patients are more satisfi ed after a surgical exci-
sion with 88 % being satisfi ed with the outcome 
of the intervention, 80 % are satisfi ed after aspi-
ration and only 46 % are satisfi ed when they are 
merely reassured. This refl ects the expectations 
patients have when they attend a surgical clinic. 

 Clinical Pearl 

    Approximately 40 % of ganglions disap-
pear spontaneously.  

  In children, 75 % of ganglions disappear 
spontaneously.    

1 Ganglia of the Hand and Wrist
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 There was no difference between men and 
women on the degree of satisfaction expressed. 
As expected, recurrence after intervention was 
associated with more dissatisfaction with 32 % of 
patients who had a recurrence after treatment 
expressing dissatisfaction while 17 % of those 
who did not have a recurrence expressed dissatis-
faction with treatment [ 29 ].   

    Complications 

 We identifi ed an 8 % complication rate. These 
were usually related to the wound with very few 
nerve injuries. There were 3 % complications 
after aspiration but these were minor and short 
lived. If steroids are used then patients run the 
risks of lipoatrophy, telengiectasis and depigmen-
tation if the steroid leaks into superfi cial tissues. 

 It is clear that one in fi ve patients regardless of 
intervention will continue to have some pain and 
weakness at 5 years, although the rate improves 
over this period of time. More patients who are 
merely reassured continue to remain concerned 
about the appearance of the hand. If surgery is 
done then 8 % have some complication, usually 
minor. Particular care needs to be taken not to 
damage the dorsal divisions of the superfi cial 
radial nerve. 

 Prior to treatment, we advise patients of the 
pros and cons of the different interventions and, 
in particular that the symptoms of pain, stiffness 
and weakness may be related to whatever is caus-
ing the ganglion rather than to the ganglion itself. 
We also warn our patients of the recurrence after 
intervention, but reassure them that the lump is 
not sinister.  

    Occult Wrist Ganglion 

 Occasionally patients, usually young women, 
present with pain on the dorsum of the wrist 
without an obvious cause. The possibility of an 
occult dorsal wrist ganglia needs to be consid-
ered. These are easily investigated either using an 
ultrasound or MRI scan [ 32 – 36 ]. Depending 
upon the level of symptoms patients may need 

open or arthroscopic excision of the ganglion or 
an ultrasound guided aspiration. 

 In a retrospective review, Steinberg et al. [ 37 ] 
reported that 18 out of 21 patients having surgical 
exploration for dorsal wrist pain with normal 
radiographs had an occult scapholunate wrist 
ganglion and all were improved after surgery. 

 It must be noted, however, that occult ganglia 
may be asymptomatic and more are related to the 
palmar scapholunate ligament than the dorsal 
scapholunate ligament. Lowden et al. [ 38 ] reported 
53/103 asymptomatic wrist ganglia picked up on 
MRI scans of the wrists of asymptomatic volun-
teers, only 14 % of which were dorsal.   

    Palmar Wrist Ganglia 

 A palmar wrist ganglion is the second most com-
mon ganglion around the wrist and hand. It 
accounts for between 23 % [ 30 ] and 38 % of 
wrist ganglia. 

    Presentation 

 These present with a swelling sometimes associ-
ated with pain in the front of the wrist usually on 
the radial side and usually proximal to the scaph-
oid tuberosity. Two thirds of these ganglia arise 
from the palmar aspect of the scapholunate joint 
and one third from the scaphotrapezium joint. 
Patients can complain that the wrist feels a bit 
weak. Like a dorsal wrist ganglion, these are 
more common in women. 

 The ganglion cyst usually lies between the 
radial artery, which can be palpated on the radial 
aspect of the ganglion and the fl exor carpi radia-
lis tendon, which lies on its ulnar side. The his-
tory and examination fi ndings are similar to those 
described for the dorsal wrist ganglion.  

    Reassurance 

 After reassurance alone of 38 patients with a pal-
mar wrist ganglia, who were followed up for 6 
years, 47 % had a persistent ganglion. That is 
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exactly similar to the rate of persistent ganglia 
after aspiration [ 39 ]. 

 The feeling of weakness was similar between 
those that had their ganglion excised, aspirated or 
those patients who were merely reassured; this 
did not alter over 6 years.  

    Aspiration 

 Just as for dorsal wrist ganglia injection of ste-
roid after aspiration does not alter the outcome. 

 The recurrence rate after aspiration with or 
without injection of steroids or other substances 
has been reported to be between 25 % in 67 % 
[ 15 ] per annum. The complications are very low 
but include discomfort from a while which occurs 
in about 5 % of those aspirated.  

    Excision 

 The surgical excision of a palmar wrist ganglion 
is conducted through a zigzag or longitudinal 
incision over the fl exor carpi radialis extended 
distally towards the radial aspect of the base of 
the thumb. This is the usual approach to the pal-
mar aspect of the wrist. The fl exor carpi radialis 
is refl ected ulnarwards. The radial artery and its 
distal superfi cial division are identifi ed and pro-
tected. The ganglion is then carefully dissected. 
Usually it runs through an interval between the 
radioscaphoid and the long radiolunate ligament 
to its origin on the palmar scapholunate ligament. 
This stalk needs to be identifi ed and traced down 
to this ligament. The ganglion along with its stalk 
are then excised, care being taken not to damage 
the scapholunate ligament. Any daughter cysts in 
the region of the attachment of the stalk are 
scraped off using a curette or rongeur. 

 A third of the ganglia arise from the scapho-
trapezium joint. Once again, the origin is scraped 
off the palmar ligaments of the scaphotrapezium 
joint. Any daughter cysts are also removed. 
Haemostasis is then undertaken. The skin is 
closed and the wound infi ltrated with local anaes-
thetic. The main advantage of excising the pal-
mar wrist ganglion is that in a proportion of 

patients the lump disappears immediately after 
surgery. The main disadvantages are that just 
over 40 % of these recur and 27 % may continue 
to have discomfort. Added to that, a small minor-
ity end up with damage to the palmar cutaneous 
branch of the median nerve or very rarely to the 
radial artery itself. Patients should be made aware 
of this potential prior to surgery. 

 After excision of the palmar wrist ganglion in 
79 patients, 42 % had a recurrence [ 39 ].  

    Complications 

 The complications after excision of a palmar 
wrist ganglia have been reported in 7–28 % of 
patients and include damage to the palmar cuta-
neous branch of the median nerve, keloid forma-
tion, wound infection and stiffness. Dias and 
Buch [ 39 ] found 20 % of patients reported some 
form of complication. However, these were usu-
ally minor related to the scar, although there were 
patients who had symptoms related to the palmar 
cutaneous branch of the median nerve, and one 
patient who had damage to the radial artery [ 40 ]. 

 Jacobs and Goevers [ 41 ] reported 28 % of 71 
palmar ganglia who had some damage to the pal-
mar cutaneous branch of the median nerve. These 
risks and benefi ts need to be clearly explained to 
patients prior to surgical intervention. 

 Six patients (of 78 who had surgery) in one 
study [ 39 ] felt that the hand was worse after treat-
ment. Conversely, in none of the patients who had 
the ganglia aspirated or where it was left untreated 
felt that their hand had been made worse.    

    Sheath Ganglia 

 Sheath ganglia account for 14 % of ganglia of the 
wrist and hand [ 42 ]. 

 Clinical Pearl 

    Palmar wrist ganglia have a similar out-
come regardless of intervention. The 
recurrence rate is high and one in fi ve 
will have a surgical complication.    

1 Ganglia of the Hand and Wrist
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 This ganglion usually presents as a hemispher-
ical and slightly tender swelling which is usually 
on one or the other side at the base of the fi nger, 
usually proximal to the proximal fi nger crease. 
(Fig.  1.5 ) Forty per cent affect the middle fi nger 
and 26 % the index fi nger. Both hands are equally 
affected. As with other ganglia, women are 
affected three times more often than men [ 43 ].

   Patients describe discomfort when holding 
onto objects such as the steering wheel of a car 
or the handles of a shopping bag. These symp-
toms come on spontaneously and gradually. 
Occasionally, this sheath ganglion can be associ-
ated with triggering of the fi nger. Usually, gangli-
ons that present with symptoms tend to be around 
one centimetre in diameter and tender to touch. 
Added to that, they arise from the collagenous 
surface of the fi rst annular pulley and, on occa-
sion, the second annular pulley. An ultrasound 
scan of the fi nger will clearly identify the gan-
glion and its origin. Uncommonly, sheath gan-
glia can occur in the middle of the fi nger arising 
out from the distal end of the A2 or from the A4 
pulley. 

 When they are big enough they may trans- 
illuminate; others are identifi ed using an ultra-
sound or a MRI scan. Sheath ganglia may be 
treated with either reassurance, aspiration or 
surgery. 

    Reassurance 

 The natural history of the sheath ganglion is that 
a large number of these will resolve spontane-
ously without any intervention and regardless of 
intervention.  

    Aspiration 

 They can be treated by aspiration, under ultra-
sound guidance if very small. After aspiration at 
7 years only 12 % had recurred. Complications 
occurred in a small number of these and these can 
be avoided by making sure that the entry of the 
aspirating needle is from the midline and thereaf-
ter directed into the ganglion and thus avoiding 
the neurovascular structures. 

 Any gelatinous fl uid is aspirated and a fi rm 
compression applied to disperse the ganglion. 
Generally, aspiration of a sheath ganglion results 
in a better outcome than aspiration of wrist gan-
glia. This may refl ect the different rate of devel-
opment the cell changes that lead to the formation 
of the ganglia. 

 The most cost-effective treatment for recur-
rent fl exor sheath ganglion after two aspirations 
was excision [ 44 ].  

    Excision 

 Surgical excision is conducted either through a 
transverse incision centred over the ganglion 
itself or a longitudinal zigzag incision. A zigzag 
incision, however, can heal with thickening at the 
apex resulting in pain and potential contracture. 
As a consequence, this incision is best avoided. 
Dissection needs to be meticulous, with care 
taken to avoid damaging the neurovascular struc-
tures which lie on or outside the sheath ganglion. 
The cyst is dissected to the pulley and removed 
taking with it a small window from the sheath. If 
there is any triggering then the A1 sheath is 
released. Local anaesthetic is infi ltrated and the 
wound closed using dissolving sutures. A bulky 
bandage is applied but the hand is used from the 
very outset after elevation for the fi rst hour or so.   

  Fig. 1.5    A sheath ganglion. Usually the sheath ganglion 
is related to the proximal part of the A1 pulley and is not 
always obvious. The neurovascular bundle will be lat-
eral to the ganglion. When aspirating the ganglion, the 
needle should be introduced from the midline, with the 
needle pointing dorsally. Thus avoiding the neurovascular 
structures       
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    Mucus Cyst 

 Mucus cysts account for 4 % of all ganglia of 
the wrist and hand. These are associated with 
degenerative change in the distal interphalan-
geal joint and often there are Heberden's nodes. 
These present as a translucent swelling at the 
back of the terminal phalanx between the nail 
and the joint. It usually does not appear in the 
midline as the ganglion bulges out from one or 
other side of the extensor tendon. When the gan-
glion extends distally it encroaches upon the 
germinal matrix of the nail bed leading to the 
formation of the longitudinal groove in the nail 
plate in 23 % [ 45 ] (Fig.  1.6 ). Occasionally, the 
ganglion can rupture and become secondarily 
infection. This can leave a sinus or punctum on 
the dorsum of the cyst. Added to that, patients 
may have restrictions on distal interphalangeal 
joint movements and occasionally complain of 
an aching pain secondary to the degenerative 
arthritis.

   Treatment includes reassurance, aspiration or 
excision. Forty per cent recur after aspiration 
alone [ 45 ]. My personal preference with these is 
that if the cyst is troublesome or the skin is at 
risk then these are excised through a Y shaped 
incision. The ganglion is traced to the joint and 
any secondary cysts excised. If there is a large 
osteophyte then it is trimmed back using a small 
narrow rongeur. However, this is not essential as 
osteophyte removal does not have an impact on 
the recurrence rate after excision of the mucus 
cyst which is generally low. Matthews [ 45 ] 
reported no recurrence after excision of 54 
mucous cysts while up to 3 % recurrence rate has 
been observed in another study [ 46 ]. The main 
risk is stiffness in the distal interphalangeal joint 
and problems with wound healing when the 
walls are thin. The condition of the nail ridge, 
however, improved in 80 % of 31 cases [ 45 ]. If 
there is a risk of skin loss, then either Wolfe graft 
[ 47 ], a bilobed fl ap [ 48 ] or a rotation fl ap [ 49 ] 
can be used. Surgeons need to be aware of all 
these techniques. Complications of surgery 
include infection in 3 % and nail deformity in 
7 %. Patients also complain of more pain after 
surgery [ 46 ].  

    Intraosseous Ganglia 

 Intraosseous ganglion cysts occur in the proximal 
scaphoid or radial part of the lunate, adjacent to 
the scapholunate joint and usually, but not always 
towards the dorsum. These are commonly treated 
by excision of the ganglion and curettage of the 
cyst wall with or without cancellous bone graft-
ing [ 50 ] with reasonably good outcomes [ 51 ]. 
The natural history of this disorder has not been 
established.  

    Nerve Compression by Ganglia 

 In certain locations ganglia encroach upon nerves 
and cause either local pressure or infi ltrate the 
nerve itself. This is a particular issue with the gan-
glia that encroach Guyon’s canal. In patients pre-
senting with weakness of the fi rst dorsal 
interosseous muscle with good preservation of the 
abductor digiti minimi and with no sensory symp-
toms in the little and ring fi ngers, the surgeon 
must consider the possibility of a ganglion press-
ing on the deep branch of the ulnar nerve within 

  Fig. 1.6    A mucous cyst on one side of the dorsum of the 
distal interphalangeal joint with a punctum where a previ-
ous clinician attempted aspiration. The ganglion has 
pressed on part of the germinal matrix causing a nail ridge 
(Dias et al. [ 29 ,  39 ])       
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this canal. These ganglia can arise from the piso-
hamate ligament or from within the joint just dis-
tal to the hook of the hamate. These can either be 
aspirated under ultrasound or excised to relieve 
the pressure on the ulnar nerve. This is one of the 
few instances of a ganglion where intervention is 
mandatory to protect nerve function.  

    Summary 

 Ganglion cysts are common, accounting for the 
second most common reason for attendance at 
hand clinics. Removal of these ganglia is not 
mandatory, as once the diagnosis is made, many 
patients are happy simply to monitor the situa-
tion. If the ganglia are removed, however, it is 
important to note that there is a signifi cant 
 recurrence rate, particularly with the palmar wrist 
ganglia. As such, following reassurance, careful 
discussion needs to take place regarding the natu-
ral history of these swellings and the advantages 
and disadvantages of either aspiration or surgical 
excision.     

   References 

     1.    Muddu B, Morris M, Fahmy N. The treatment of gan-
glia. J Bone Joint Surg Br. 1990;72-B(1):147.  

      2.    Psaila J, Mansel R. The surface ultrastructure of gan-
glia. J Bone Joint Surg Br. 1978;60-B(2):228–33.  

    3.    Carp L, Stout AP. A Study of Ganglion- with espe-
cial reference to treatment. Surg Gynecol Obstetr. 
1928;47:460–8.  

    4.    Hoeftman H. Jber Ganglion und Chronisch Fungoese 
Schnenscheiden-Entzuendung. Konigsberg: 
J. Jacoby; 1876.  

     5.    Ledderhose V. Die Aetiologie der carpalen Ganglien. 
Deutsche Zeitschrift fur Chirurgie. 1893;37:102–43.  

    6.    Westbrook AP, et al. Ganglia: the patient’s perception. 
J Hand Surg Br. 2000;25(6):566–7.  

    7.    Beighton P, Solomon L, Soskolne CL. Articular 
mobility in an African population. Ann Rheum Dis. 
1973;32(5):413–8.  

    8.    Conway WF, et al. The carpal boss: an over-
view of radiographic evaluation. Radiology. 
1985;156(1):29–31.  

    9.    Fusi S, Watson HK, Cuono CB. The carpal boss. A 
20-year review of operative management. J Hand 
Surg Br. 1995;20(3):405–8.  

    10.    De L, et al. High-resolution ultrasonography of wrist 
ganglia. J Clin Ultrasound. 1987;15(1):17–22.  

    11.    Anderson SE, et al. MRI for differentiating ganglion 
and synovitis in the chronic painful wrist. AJR Am J 
Roentgenol. 2006;186(3):812–8.  

    12.    Stephen AB, Lyons AR, Davis TR. A prospective 
study of two conservative treatments for ganglia of 
the wrist. J Hand Surg Br. 1999;24(1):104–5.  

    13.    Paul AS, Sochart DH. Improving the results of gan-
glion aspiration by the use of hyaluronidase. J Hand 
Surg Br. 1997;22(2):219–21.  

    14.    Stahl S, et al. Comparison of intraarticular injection 
of depot corticosteroid and hyaluronic acid for treat-
ment of degenerative trapeziometacarpal joints. J Clin 
Rheumatol. 2005;11(6):299–302.  

     15.    Varley GW, et al. Conservative management of wrist 
ganglia. Aspiration versus steroid infi ltration. J Hand 
Surg Br. 1997;22(5):636–7.  

    16.    Kivett WF, et al. Does ganglionectomy destabi-
lize the wrist over the long-term? Ann Plast Surg. 
1996;36(5):466–8.  

    17.    Osterman AL, Raphael J. Arthroscopic resec-
tion of dorsal ganglion of the wrist. Hand Clin. 
1995;11(1):7–12.  

    18.    Luchetti R, et al. Arthroscopic resection of dorsal 
wrist ganglia and treatment of recurrences. J Hand 
Surg Br. 2000;25(1):38–40.  

    19.    Nishikawa S, et al. Arthroscopic diagnosis and 
treatment of dorsal wrist ganglion. J Hand Surg Br. 
2001;26(6):547–9.  

      20.    Edwards SG, Johansen JA. Prospective  outcomes 
and associations of wrist ganglion cysts 
resected arthroscopically. J Hand Surg Am. 
2009;34(3):395–400.  

    21.    Yao J, Trindade MC. Color-aided visualization of dor-
sal wrist ganglion stalks aids in complete arthroscopic 
excision. Arthroscopy. 2011;27(3):425–9.  

    22.    Yamamoto M, et al. Sonography-guided arthroscopy for 
wrist ganglion. J Hand Surg Am. 2012;37(7):1411–5.  

    23.    Langner I, et al. Ganglions of the wrist and associated 
triangular fi brocartilage lesions: a prospective study 
in arthroscopically-treated patients. J Hand Surg Am. 
2012;37(8):1561–7.  

    24.    Shih JT, et al. Dorsal ganglion of the wrist: results 
of treatment by arthroscopic resection. Hand Surg. 
2002;7(1):1–5.  

     25.    Kang L, Akelman E, Weiss AP. Arthroscopic versus 
open dorsal ganglion excision: a prospective, random-
ized comparison of rates of recurrence and of residual 
pain. J Hand Surg Am. 2008;33(4):471–5.  

       26.    McEvedy BV. The simple ganglion: a review of 
modes of treatment and an explanation of the frequent 
failures of surgery. Lancet. 1954;266(6803):135–6.  

      27.    Zachariae L, Vibe-Hansen H. Ganglia. Recurrence 
rate elucidated by a follow-up of 347 operated cases. 
Acta Chir Scand. 1973;139(7):625–8.  

    28.    Rosson J, Walker G. The natural history of ganglia in 
children. J Bone Joint Surg Br. 1989;71-B(4):707–8.  

             29.    Dias JJ, Dhukaram V, Kumar P. The natural history 
of untreated dorsal wrist ganglia and patient reported 
outcome 6 years after intervention. J Hand Surg 
Eur 2007;32(5):502–8.  

J. Dias



15

     30.    Nelson CL, Sawmiller S, Phalen GS. Ganglions 
of the wrist and hand. J Bone Joint Surg Am. 
1972;54(7):1459–64.  

    31.    Angelides AC, Wallace PF. The dorsal ganglion of 
the wrist: its pathogenesis, gross and microscopic 
anatomy, and surgical treatment. J Hand Surg Am. 
1976;1(3):228–35.  

    32.    Ogino T, et al. The dorsal occult ganglion of 
the wrist and ultrasonography. J Hand Surg Br. 
1988;13(2):181–3.  

   33.    Hollister AM, Sanders RA, McCann S. The use of 
MRI in the diagnosis of an occult wrist ganglion cyst. 
Orthop Rev. 1989;18(11):1210–2.  

   34.    Vo P, et al. Evaluating dorsal wrist pain: MRI diagno-
sis of occult dorsal wrist ganglion. J Hand Surg Am. 
1995;20(4):667–70.  

   35.    Blam O, et al. The occult dorsal carpal ganglion: 
usefulness of magnetic resonance imaging and ultra-
sound in diagnosis. Am J Orthop (Chatham, NJ). 
1998;27(2):107–10.  

    36.    Goldsmith S, YANG SS. Magnetic resonance imag-
ing in the diagnosis of occult dorsal wrist ganglions. J 
Hand Surg Eur Vol. 2008;33(5):595–9.  

    37.    Steinberg BD, Kleinman WB. Occult scapholunate 
ganglion: a cause of dorsal radial wrist pain. J Hand 
Surg Am. 1999;24(2):225–31.  

    38.    LOWDEN CM, et al. The prevalence of wrist ganglia 
in an asymptomatic population: magnetic resonance 
evaluation. J Hand Surg Br. 2005;30(3):302–6.  

        39.    Dias J, Buch K. Palmar wrist ganglion: does 
 intervention improve outcome? A prospective study 
of the  natural history and patient-reported treatment 
 outcomes. J Hand Surg Br. 2003;28(2):172–6.  

    40.    Maw A, Renaut AJ. Pseudoaneurysm of the radial 
artery complicating excision of a wrist ganglion. 
J Hand Surg Br. 1996;21(6):783–4.  

    41.    Jacobs LGH, Govaers KJM. The volar wrist ganglion: 
just a simple cyst? J Hand Surg Br. 1990;15(3):342–6.  

    42.    Matthews P. Ganglia of the fl exor tendon sheaths in 
the hand. J Bone Joint Surg Br. 1973;55(3):612–7.  

    43.    Al-Khawashki H, Hooper G. The distribution of 
fi brous fl exor sheath ganglions. J Hand Surg Br. 
1997;22(2):226–7.  

    44.    Bittner JGT, Kang R, Stern PJ. Management of fl exor 
tendon sheath ganglions: a cost analysis. J Hand Surg 
Am. 2002;27(4):586–90.  

       45.    Rizzo M, Beckenbaugh RD. Treatment of mucous 
cysts of the fi ngers: review of 134 cases with mini-
mum 2-year follow-up evaluation. J Hand Surg Am. 
2003;28(3):519–24.  

     46.    Fritz GR, Stern PJ, Dickey M. Complications fol-
lowing mucous cyst excision. J Hand Surg Br. 
1997;22(2):222–5.  

    47.    Jamnadas-Khoda B, et al. Use of Wolfe graft for the 
treatment of mucous cysts. J Hand Surg Eur Vol. 
2009;34(4):519–21.  

    48.    Young KA, Campbell AC. The bilobed fl ap in treat-
ment of mucous cysts of the distal interphalangeal 
joint. J Hand Surg Br. 1999;24(2):238–40.  

    49.    Crawford RJ, et al. Mucous cyst of the distal interpha-
langeal joint: treatment by simple excision or excision 
and rotation fl ap. J Hand Surg Br. 1990;15(1):113–4.  

    50.    Schajowicz F, Clavel Sainz M, Slullitel J. Juxta- 
articular bone cysts (intra-osseous ganglia): a clinico-
pathological study of eighty-eight cases. J Bone Joint 
Surg Br. 1979;61-B(1):107–16.  

    51.    Uriburu IJ, Levy VD. Intraosseous ganglia of the 
scaphoid and lunate bones: report of 15 cases in 13 
patients. J Hand Surg Am. 1999;24(3):508–15.      

1 Ganglia of the Hand and Wrist



17I.A. Trail, A.N.M. Fleming (eds.), Disorders of the Hand: 
Volume 4: Swelling, Tumours, Congenital Hand Defects and Surgical Techniques, 
DOI 10.1007/978-1-4471-6563-7_2, © Springer-Verlag London 2015

        Introduction 

 The fi rst description of pigmented villonodular 
synovitis (PVNS) was by Chassaignac in 1852 [ 1 ]. 
However the actual term PVNS was not introduced 
into the literature until 1941 by Jaffe, Lichtenstein 
and Sutro [ 2 ]. PVNS is an idiopathic, benign, 
hyperplastic proliferation of the synovium, which 
occurs within joints with characteristic pigmenta-
tion from haemosiderin. A focal extra-articular 
form commonly affects the hands, possibly arising 
from the tendon sheath, and is called a giant cell 
tumour of the tendon sheath (GCTTS). There are 
many similarities in the histology between these 
two conditions, although the clinical presentation 
can be different. Other terms used are pigmented 
villonodular bursitis or tenosynovitis, nodular 
tenosynovitis, fi brous xanthoma, sclerosing hae-
mangioma and benign synovioma. The use of sev-
eral terms can sometimes be misleading.   

    Incidence 

 The average annual incidence has been estimated 
to be 1.8 per 1 million population for the intra- 
articular form and 9.2 per million for the extra- 
articular form [ 3 ]. The GCTTS is the second 
commonest soft tissue tumour affecting the hand 
after ganglia [ 4 ]. Presentation is typically between 
age 30 and 50 years. Female predominance ranges 
between 1.5 and 3:1. The radial digits tend to be 
more affected. There are reports of this condition 
affecting all the broad racial groups.  

    Pathophysiology 

 Pigmented villonodular synovitis is a condition 
affecting synovial membranes intra and extra 
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articular. The exact aetiology of PVNS is still 
unknown but hypotheses include infl ammatory, 
neoplastic and metabolic processes. Experimental 
and epidemiological studies have suggested that 
PVNS is a reactive process although recent stud-
ies have shown that these lesions are capable 
of autonomous growth thereby suggesting the 
involvement of a neoplastic process. This theory 
has been further supported by studies suggest-
ing that heterogeneous proliferating cells, such 
as fi broblasts, histiocytes, multinuclear cells, and 
chronic infl ammatory cells, might be neoplastic, 
with other cell types being reactive in nature [ 5 ]. 

 This is a benign non-metastasizing condition 
but can recur locally if not completely excised. 
Malignant transformation in the hand is rare and 
reports describe a good clinical outcome provid-
ing there are clear resection margins [ 6 ].  

    Clinical Presentation in the Hand 

 The clinical presentation can be grouped into 
three categories:
    (a)    The commonest form is a  discreet subcuta-

neous nodule , usually multi-lobulated, in 
the digit or palm. Typically these are pain-
less and have been present for several 
months or even years. They can sometimes 
interfere with hand function because of 
their size or can produce neurological symp-
toms, like paraesthesia, in the affected 
region. The most frequent location of the 
tumour is in the index fi nger (30 %), 
although other digits are also commonly 
affected: thumb (13 %), the long (25 %), 
ring (17 %) and little (16 %) fi ngers [ 7 ]. 
Lesions are found twice as often on the 
volar aspect of the hand compared with the 
dorsal side. Lesions are small and usually 
vary between 1 and 2 cm in size, but can get 
bigger if the presentation is late. It is also 
possible for these lesions to surround the 
digit and breach through fascial intervals 
and can be palpated on the dorsal and volar 
sides of the palm or digit (Figs.  2.1  and  2.2 ).

        (b)    The  diffuse form  can involve a large area of 
the hand. The margins are ill defi ned and 

they present as a soft tissue mass. This is 
thought to represent the intra articular form 
occurring in other areas of the body such as 
the knee joint as mentioned below. The soft 
tissue structures of the hand, like the exten-
sor tendons can be engulfed in the tumour 
mass and can be diffi cult to dissect free 
(Figs.  2.3 ,  2.4 , and  2.5 ).

  Fig. 2.1    Swelling in the Thumb       

  Fig. 2.2    Swelling in the Thumb       
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