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> Abstract
Elbow hygroma is a serous fluid accumulation over the olecranon caused by repetitive 
trauma in dogs lying on hard surfaces during housing. Diagnosis is made by physical 
examination and fine needle aspiration o f the hygroma cavity. Treatment may be 
conservative or surgical. Padded bandages and soft bedding are provided for small 
hygromas until the formation o f a callus. Surgical intervention in reserved for recurrent, 
large or complicated hygromas and includes drainage or surgical excision.

> Definition and clinical signs
Elbow hygroma is a chronic subcutaneous serous fluid collection resulting from 
continuous trauma to soft tissues over the olecranon in dogs lying on hard surfaces 
during housing (Figure 1).1-6 It commonly occurs in large or giant breeds of dogs (Great 
Danes, St Bernards, Mastiffs, Weimeraners, German shepherds, Irish Wolfhounds and 
Newfounlands), aged between 6 and 18 months (Figure 2).45 Most hygromas are small 
and painless. They do not generally involve the elbow jo in t and can be unilateral or 
bilateral. Repeated trauma causes enlargement o f the hygroma and thickening o f its 
capsule. The skin may become ulcerated over the hygroma (Figure 3)6

> Pathophysiology
The olecranon is a bony prominence covered by multiple layers o f soft tissue including 
the periosteum, deep fascia, fat, loose connective tissue and skin. The application of 
pressure over the olecranon is transmitted from the skin to the underlying bone leading 
to variable compression o f soft tissues.7 Measurements o f sitting pressure on the skin 
covering the ischial tuberosity in humans has been found to exceed 300 mm Hg. This 
pressure exceeds the normal range o f 12 -70 mm Hg in skin capillaries. Repeated 
pressure o f soft tissues surrounding the olecranon can occlude blood supply and result 
in ischaemic necrosis.8

The mechanism o f hygroma development can be divided into five stages (Figure 4).2A7-8 
In most dogs, repeated trauma over the olecranon leads to protective callus formation 
(Figures 5, 6). This process is characterized by mild inflammation with minimal tissue 
destruction.

• Dog

• Drainage

• Elbow  hygrom a

• Excision

Stage 1

In cases where a callus is not formed, a grade I pressure sore develops that is characterized 
by erythema as a result o f blood vessel dilatation and oedema.
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Stage 2

If compression continues, local ischaemia develops 
due to impairment o f vascular flow. This causes 
oedema and transudate formation.

Stage 3

When trauma persists, the inflammatory response 
is marked; the tissues surrounding the transudate 
become ischaemic and the transudate is not 
absorbed but is enclosed in a thick capsule lined by 
granulation tissue.

Stage 4

The inflammatory response worsens, and fluid 
accumulation becomes more intense and is 
associated w ith chronic inflammatory tissue. 
Repetitive episodes of trauma lead to a vicious cycle 
perpetuating the chronic inflammatory response.

Stage 5

Stretching of the skin overlying the hygroma may 
lead to ulceration and infection.

Macroscopically, loose connective tissue is formed 
between the overlying skin and the hygroma. The 
hygroma cavity is enclosed by a dense connective 
capsule that contains yellow to red mucinous 
fluid compatible with transudate. The lining of the 
capsule is pale and smooth or rough, with villus-like 
tissue projections into the lumen.1,2

number o f cases reported over the years is relatively 
low.1,2 This could be ascribed to the fact that most 
owners pursue a conservative approach early in 
the disease process with favourable results, and 
only a few cases undergo surgical treatment. In 
consequence, no studies have been undertaken to 
compare the existing surgical techniques.

> Conservative treatment
The goal o f treatment is to reduce repetitive 
trauma and provide protection to the elbow to 
allow healing of the granulation tissue.9 Initially, 
conservative treatment should be undertaken 
for all small hygromas.4,5,6 Padded bandages and 
soft bedding are effective in most dogs w ith small 
hygromas if encountered early in the course of the 
disease.5,6 Adjustable neoprene sleeves provide 
long-term protection of the elbows; they are easy to 
use and are well tolerated by most dogs.6 Following 
conservative management, most hygromas resolve 
as inflammatory reaction decreases and granulation 
tissue becomes fibrotic.5 Finally, a callus develops 
over the olecranon providing lifelong protection 
for the elbow.4 Repeated aspiration or infusion of 
corticosteroids in the hygroma cavity should be 
discouraged since a risk of recurrence or bacterial 
contamination could be incurred, resulting in 
infection and abscess formation within the cavity.5,10

> Histopathology
The wall of the capsule is lined by granulation tissue 
w ith high collagen content. Granulation tissue 
lining is irregular due to the villus-like projections 
(Figures 7, 8). The hygroma capsule lining is not 
secretory; hence, it is not considered a true cyst.1

> Diagnosis
Diagnosis o f hygroma is based on the history and 
physical examination findings. Differential diagnosis 
includes abscesses and neoplasms. Fine needle 
aspiration and cytology helps in differentiation. An 
orthopaedic consultation for further investigation 
and management o f possible hip pathology that 
may result in excessive weight-bearing on the 
elbows during sternal recumbency should also be 
sought.5,9

> Treatment
Identification and removal o f the underlying cause 
is the gold standard for hygroma management. 
There is a paucity of information in the veterinary 
literature concerning treatment of hygromas. The

> Surgical treatment

Indications

The indications for surgical management of 
hygromas include hygromas that do not respond to 
conservative treatment, chronic or large hygromas 
with a thick capsule (Fig 9), infected or ulcerated 
hygromas, and cases of recurrence.4,5

Surgical treatment includes drainage and complete 
surgical excision. Drainage with passive or 
closed suction systems gradually obliterates the 
hygroma cavity by granulation tissue formation 
and subsequent fibrosis. However, the remaining 
granulation tissue may lead to recurrence. Partial 
debridement of granulation tissue followed by 
apposition o f the hygroma capsule edges with 
sutures seems not to provide a rational approach 
to hygroma management.1,5 In contrast, complete 
surgical excision addresses all problematic
granulation tissue that is responsible for transudate 
formation in the hygroma cavity.5 Surgical excision 
and first intention healing entails removal o f all 
granulation tissue, thus reducing the possibility of 
recurrence associated with further trauma. Infected 
or ulcerated hygromas usually require some form 
of reconstructive surgery. Many authors are against 
surgical excision of hygromas as they believe that 
it could lead to serious complications including
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dehiscence and ulceration.2-4-6'9'11'12

Г

> Penrose drains or closed suction 
drainage

Following surgical preparation o f the elbow area, 
stab incisions are made at the proximal and distal 
borders o f the hygroma. The fluid is drained and 
all fibrin debris is removed. One or two A  inch 
Penrose drains are inserted through the incisions 
and secured in place with sutures (Figure 10). A 
non-adherent dressing is applied to the wound, and 
the limb is supported with a Robert Jones bandage 
to be changed every five days (Figure 11). Penrose 
drains are removed after 3-4 weeks at the time of 
the last bandage change. Latex Penrose drains 
cause a mild inflammatory reaction that converts 
the chronic inflammatory process to acute, thus 
giving rise to fibrosis. At the same time, the Robert 
Jones bandage keeps the walls o f the cavity in 
apposition.2-411 A closed suction drain can also be 
placed through one or two incisions at the distal 
and proximal borders o f the hygroma in such a 
fashion as to accommodate the whole fenestrated 
drain following a subcutaneous course at the 
skin distal to the hygroma (Figure 12). Duration of 
drainage is 3 - 4 weeks. The major advantage of 
closed suction drainage is that bandaging is not 
required.413 In one study, Penrose drainage was 
used in 18 hygromas o f 12 dogs; no postoperative 
complications were reported after two years of 
follow-up.2 Redundant skin over the olecranon of 
large hygromas diminishes over time.

> Surgical excision
A skin incision is made medial or lateral to the 
elbow in order to avoid the bony prominence,

thus preventing wound tension and dehiscence 
(Figure 13).5 The highly vascular capsule is separated 
from the soft tissues and underlying bone using 
electrocautery or blunt dissection (Figures 14, 15). 
Perforation o f the hygroma cavity and spillage o f the 
transudate may be encountered during dissection, 
but it is o f minor clinical significance. Following 
hygroma removal, dead space obliteration 
is achieved with multiple layers o f synthetic 
absorbable monofilament 3/0 suture material and 
the skin is closed with 3/0 nylon (Figures 16, 17). 
A Robert Jones bandage is placed to support the 
limb, and bandage changes are regularly performed 
until suture removal.5 No attempt is made to 
remove loose skin over the elbow (Figures 18, 19). 
Wound dehiscence and ulceration are potential 
complications.2

> Management of complicated 
hygromas

In the event o f infected but not ulcerated hygromas, 
culture and sensitivity test o f the aspirated 
fluid should be performed and the appropriate 
antimicrobial treatment instituted before surgical 
excision is attempted.5

Failure o f conservative management or infection 
and dehiscence following excision o f the hygroma 
may lead to ulcer development over the olecranon.6 
These ulcers are difficult to manage because of 
the insufficient skin available for coverage and 
increased tension during flexion o f the elbow.2 
Second intention healing is not an option since it 
will never result in complete healing. Small ulcerated 
hygromas can be managed by surgical excision and 
reconstruction with an advancement flap.234 Larger 
ulcers may be reconstructed with a transposition or 
thoracodorsal axial pattern flap (Figures 20, 21).41112
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EnwAeKpavio UYpwpa

EiKova 1 .'Yypwpa piKpou цеуевоид ae reppaviKO noipeviKO. 

Figure 1. Small hygroma in a German Shepherd.

EiKova 2a. EupeyeQec; uypwpa ae 
MeyaXo Aavo. a. nXayia бфр. 
Figure 2a. Large hygroma in a 
Great Dane. a. Lateral view.

EiKova 2p. EupeyeQec; uypwpa ae MeyaXo Aavo. p. OnlaQia бфр. 

Figure 2b. Large hygroma in a Great Dane. b. Caudal view.

EiKova 3. Е^еХкыар Kaiornv yeipoupyiKpc; e^alpeapc; 
uypwpaioc; Kai Siaanaapc; iwv pappaiwv ae aKuXo. 
Figure 3. Ulcer following excision of a hygroma and 
dehiscence in a dog.

EiKova 4. EyppaiiKp avanapaaiaap iwv павофи- 
aioXoyiKwv ppyaviapwv Kara ip Sppioupyla evoc; 
uypwpaioc;.
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EiKova 5. Ддцюиру[а к&ЛЛои navw aiov ayxwva ev6c 
Лк[та (Фытоураф1к6 apyeio Др Р. Фарцакд, IKrpvidTpou). 
Figure 5. Callus development over the elbow in an Akita 
(Courtesy Dr R. Farmaki, DVM).

EiKova 6. KaXXoc navw aTov a y ^ v a  ev6c акиХои 
(Фытоураф1к6 apyeio Др. Р. Фарракр, IKrpvidTpou). 
Figure 6. Callus over the elbow in a dog (Courtesy Dr 
R. Farmaki, DVM).

EiKova 7. Typwpa: pia 
^еибокиатр уератр pe иур6 
(Toiywpa ка1 коАбтрта). To 
Toiywpa anoTeXeiTai an6 
коккюбр ют6 pe noXueaTi- 
a ^  ernnoXpc veкpwаp Tpc 
e a ^ e p i^ g  ern^dveiac tou 
ToiywpaToq. To uyp6 6ev 
бlaтppp0pкe гата Tpv ene-

^epyaaia. AipaTo^uXivp кal ewaivp, peye0uvap x 40.
Figure 7. Hygroma: a fluid-filled pseudocyst (wall and cavity). The wall is composed of 
granulation tissue with multifocal superficial luminal necrosis. The fluid was lost during 
processing. Haematoxylin and eosin, x 40

EiKova 8. Ene^aon ^ ^ i ^ o u c  igtou npoc to eawTepi^ Tpc ка- 
^ac, pe 6ip0pap an6 Aep^oThTTapa, лXaаpoкuттapa, ou6eTep6^Aa 
кal Xiya pa^o^dya. AipaTo^uXivp кal ewaivp, peye0uvap x 100. 
Figure 8. Projection of granulation tissue into the lumen, infiltrated 
by lymphocytes, plasma cells, neutrophils and few macrophages.
Haematoxylin and eosin, x 100.

EiKova 9. Eupeye0ec uypwpa ae a^Xo.

Figure 9. A large hygroma in a 
dog.
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EiKova 10. Парохвтеиап 
иурыцатод це awX^va Penrose 
ото акиХо трд E ik. 9

Figure 10. Hygroma drainage 
with Penrose in the dog of 
Fig. 9.

EiKova 11. Ешбеацод Robert jones TonoQeTn^evoq navw
ano uypwga пои eyei лароуетеитеи
Figure 11. Robert Jones bandage placed over a drained
hygroma.

EiKova 12 .Турыца ае акиХо 
акаборютрд фиХрд пои паро- 
уетеиета1 це кХеюто аиатрца 
avappo^pang.

Figure 12. Hygroma in a 
mixed breed dog drained by 
closed suction.

EiKova 13. Тоцр прод та eaw aтov ayKwva yia 
va паракацфбо^ о1 оатемед прое^оуед пои ако- 
Хои0епш aп6 уе1роиру1кр ектоцр тои uypwцaтog. 
Figure 13. A medial incision to the elbow to avoid 
the bony prominence, followed by excision of the 
hygroma.

EiKova 15. H Ka^a тои uypwpaTOc; гатопгу уе1роиру1крд е ^ Е  
реард.

Figure 15. Hygroma capsule following excision.

EiKova 14. НХектрогаитррю 
Хрра1цопо1епш yia тру тоцр 
трд Kotyag тои uypwцaтog 
Ka0wg ецфav^(еl пи^р ay- 
уеюар.

Figure 14. Electrocautery 
was used for dissection of 
the highly vascular hygroma 
capsule.
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EiKova 16. H ano^uyp 
трс; 6ppioupyiac; veKpoU 
ywpou eniiuyxaveiai 
TonoQeiwviag noXXa- 
пХа aTpwpaTa anXwv 
ywpiaTwv pa^wv.

Figure 16. Dead space 
elimination is achieved 
by placing several layers 
of simple interrupted 
sutures.

■ s'* Vr*. - 1

EiKova 17. H aU-

/ r *

yKXeiap tou 6eppaToc;
ernTuyxaveTai pe anXeq
X^piOTeq pa^ec;.

Figure 17. Skin closure
was performed by
simple interrupted
sutures.

' !  *

EiKova 18. To nXeova- 
(ov 6eppa 6ev a^aipe- 
0pKe. AvapeveTai auppi- 
Kvwap трс; nepioxpc; pe 
Tpv napo6o тои xpovou.

Figure 18. Redundant 
skin was not removed. 
Contraction with time is 
expected.

EiKova 19. H xeipoup- 
yiKp Topp aTo gkuXo трс; 
Eik. 18, 15 ppepec; peTa 
Tpv eneppaap KaTa Tpv 
a^aipeap twv pappa- 
twv. 'Exei ^eKivpaei va 
6ppioupyeiTai KaXXoc; 
navw ano tov ayKwva.

Figure 19. Incision of 
the dog of figure 18, 15 
days after surgery at 
suture removal. A callus 
has started to develop 
over the elbow.

EiKova 20. To £Xkoc; 
трс; Eik. 3 KaToniv eKTo- 
ppq Kai anoKaTaoTaapc; 
pe nepiaTpe^opevo 
6eppaTiKo Kpppvo.

Figure 20. Ulcer of 
Fig 3 was excised and 
reconstructed using a 
transposition flap.

EiKova 21. AnoKaTa- 
GTaap 6eppaTiKoU eX- 
XeippaToc; aTov ayKwva 
KaToniv eKToppq e£eX- 
Kwpevou uypwpaToq pe 
0wpaKopaxiaio Kpppvo.

Figure 21.
Reconstruction of an 
elbow deficit following 
excision of an ulcerated 
hygroma with a 
thoracodorsal flap.
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