Enwhekpdvio Oypwpa

Ewoéva 1. Yypopa pikpot peyéBoug oe Teppavikod Totpeviko.

Figure 1. Small hygroma in a German Shepherd.

Ewova 2a. Evpéyefeg Oypopa oe Ewoéva 2. Evpéyebeg Oypopa oe Meydho Aavo. B. OmicBia oym.

Meydho Aavo. a. TTAGytar oym.

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

Great Dane. a. Lateral view.

Ewova 3. EEEAkwon Katomty Xelpoupyikig e€aipeong
VYPOUATOG KAt SIACTIAOTG TV PAHHETOV GE OKUAO.
Figure 3. Ulcer following excision of a hygroma and
dehiscence in a dog.
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Ewova 4. Zxnpatiki avamnapdotaon twv nadogu-
GLOAOYIKGOV UNXAVICHOV KATA Tn Snptovpyia evog
LYPOUATOG.
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Ewova 5. Anpuovpyia KAANOU TT&V® GTOV ayKOVaA eVOG
Axita (Qwtoypadikd apyeio Ap P. Dappaxn, Krnvidtpov).
Figure 5. Callus development over the elbow in an Akita
(Courtesy Dr R. Farmaki, DVM).

Figure 4. Schematic representation of
pathophysiological mechanisms during hygroma
development.

Ewova 7. Yypopa: pia
YeLSOKVOTN YEUATN {E LYPO
(tolxwpa kat kothdtnTa). To
Tolwpa artoTeeiTal armd
KOKKL®AN LOTO (L€ TTOAVECTL-
QKT ETUTOATG VEKPWOT) TNG
E0WTEPIKIG ETMIPAVELNG TOV
Totywpartog. To vypo Sev
StatnprOnke Katd TV ene-

Ewéva 6. KOG éve 0Tov ayKeva evog oKOAOL Eepyaoia. Apatofulivn kat ewatvn, peyéBuvon x 40.

(Dwtoypakoé apyeio Ap. P. Dapudkn, Kinvidtpov). Figure 7. Hygroma: a fluid-filled pseudocyst (wall and cavity). The wall is composed of
Figure 6. Callus over the elbow in a dog (Courtesy Dr granulation tissue with multifocal superficial luminal necrosis. The fluid was lost during
R. Farmaki, DVM). processing. Haematoxylin and eosin, x 40

Ewkéva 8. Eméktacn KOKKIOSO0UG LoTOV TIPOG TO ECWTEPLKO TNG K-

Yag, pe S Onon artd AepdokOTTopaA, TAXCHOKVUTTAPA, OUSETEPOPIN

Kot Mya pakpodaya. Apatofulivn Kat enacivn, peyéBuvon 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.

Ewova 9. EvpéyeBeg Dypopa ae GkONO.

Figure 9. A large hygroma in a
dog.
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Ewova 10. TTapoxétevon
VYPWHATOG pe owAnva Penrose
010 oKkUAo TG Ewk. 9

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

Ewova 11. Enideopiog Robert jones tomofetnpévog méve
amtd DYPwWHA TTOL €XEL TILPOXETEVTEL.

Figure 11. Robert Jones bandage placed over a drained
hygroma.

Ewova 12. Yypoua oe ckOAo
akafopLoTng GuATG TTOL TIAXPO-
XETEVETAL [ KAEIOTO OOOTNHA
avappoPnong.

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

Ewéva 13. Topn mpog Ta €0w OTOV QyK@VOL Yio

va TapakappOovy ot 00 TéLVES TTPOEEOXES TTOL KO-

AovBeitat artd XEPOVPYIKT| EKTOUI| TOV VY PWHUATOC.

Figure 13. A medial incision to the elbow to avoid

the bony prominence, followed by excision of the
hygroma.

Ewéva 14. H\extpokavtrpto
XPTNOLHOTIOLEITAL Y10t TNV TOWT
TNG KAYAG TOL VYPWHATOG
KaBwg eppaviCet ok oy-
Yelwon.

Figure 14. Electrocautery
was used for dissection of
the highly vascular hygroma
capsule.

Ewova 15. H k&ya 10U ypOHATOG KATOTILY XELPOUPYIKNG €8ati-
peong.

Figure 15. Hygroma capsule following excision.
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Ewéva 16. H amopuyn
™G Snovpyiag vekpoo
XWPOU ETMTUYXAVETAL
TOTTODETOVTAG TTOAN Q-
TING OTPWHATA ATIAGDV
XWPLOTOV paAdOV.

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

Ewkova 18. To mheovd-
Cov Séppa dev agatpé-
Onke. Avapévetat cuppi-
KV®OT) TNG TEPLOXNG HE
™mv Tapodo Tov Xpdvou.

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

Ewova 20. To é\kog
¢ Ewk. 3 katomy ekto-
UG Kot AITOKATAOTOON G
UE TIEPLOTPEPOUEVO
SePHATIKO KPNUVO.

Figure 20. Ulcer of
Fig 3 was excised and
reconstructed using a
transposition flap.
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Ewova 17. H o0-
YKAELOT) TOL SEPHATOG
ETUTUYXAVETAL [E ATTAEG
XWPLOTEG PAPEG.

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

Ewoéva 19. H xepoup-
YUKI| TOUr) 0T0 GKUAO TNG
Ew. 18, 15 nuépeg petd
™mv enéppoacn Katd T
agaipeon TwV poppd-
twv. Exet Eexivjoel va
Snpovpyettat KEANOG
AV ATIO TOV AYKOVL.

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.

Ewkova 21. Amokatd-
oTaoT SEPUATIKOD EN-
AEIHLHATOG OTOV AYKOVA
KATOTILY EKTOUNG EEEN-
KWUEVOL VYPWHATOG HE

- Bopakopaylaio Kpnuvo.

Figure 21.
Reconstruction of an
elbow deficit following
excision of an ulcerated

~ hygroma with a

thoracodorsal flap.
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Drainage
Elbow hygroma
Excision

Elbow hygroma in the dog.
Which treatment
works better?

> 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 of the hygroma cavity. Treatment may be
conservative or surgical. Padded bandages and soft bedding are provided for small
hygromas until the formation of 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)."° 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).“° Most hygromas are small
and painless. They do not generally involve the elbow joint and can be unilateral or
bilateral. Repeated trauma causes enlargement of the hygroma and thickening of its
capsule. The skin may become ulcerated over the hygroma (Figure 3).6

> Pathophysiology

The olecranon is a bony prominence covered by multiple layers of 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 of soft tissues.” Measurements of 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 of 12 =70 mm Hg in skin capillaries. Repeated
pressure of soft tissues surrounding the olecranon can occlude blood supply and result
in ischaemic necrosis.®

The mechanism of hygroma development can be divided into five stages (Figure 4).%>78
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.

Stage 1

In cases where a callusis not formed, a grade | pressure sore develops that is characterized
by erythema as a result of blood vessel dilatation and oedema.
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Stage 2

If compression continues, local ischaemia develops
due to impairment of 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 with 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.'?

> Histopathology

The wall of the capsule is lined by granulation tissue
with 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.'

> Diagnosis

Diagnosis of 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 of possible hip pathology that
may result in excessive weight-bearing on the
elbows during sternal recumbency should also be
sought.>?

> Treatment

Identification and removal of 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

number of cases reported over the years is relatively
low."? 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
conseqguence, no studies have been undertaken to
compare the existing surgical techniques.

> Conservative treatment

The goal of treatment is to reduce repetitive
trauma and provide protection to the elbow to
allow healing of the granulation tissue.? Initially,
conservative treatment should be undertaken
for all small hygromas.*>¢ Padded bandages and
soft bedding are effective in most dogs with small
hygromas if encountered early in the course of the
disease*® Adjustable neoprene sleeves provide
long-term protection of the elbows; they are easy to
use and are well tolerated by most dogs.® Following
conservative management, most hygromas resolve
as inflammatory reaction decreases and granulation
tissue becomes fibrotic> Finally, a callus develops
over the olecranon providing lifelong protection
for the elbow.* 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.>'°

> 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.*

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 of the hygroma capsule edges with
sutures seems not to provide a rational approach
to hygroma management.'” In contrast, complete
surgical  excision addresses all problematic
granulation tissue that is responsible for transudate
formation in the hygroma cavity.® Surgical excision
and first intention healing entails removal of 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

Elbow hygroma c
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Elbow hygroma

dehiscence and ulceration.?%91112

> Penrose drains or closed suction
drainage

Following surgical preparation of the elbow area,
stab incisions are made at the proximal and distal
borders of the hygroma. The fluid is drained and
all fibrin debris is removed. One or two % 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 of the cavity in
apposition.>*'" A closed suction drain can also be
placed through one or two incisions at the distal
and proximal borders of 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.*"* In one study, Penrose drainage was
used in 18 hygromas of 12 dogs; no postoperative
complications were reported after two years of
follow-up.? 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,
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