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Caudectomy for resolution

of tail fold intertrigo
in brachycephalic dogs:
a report of eleven cases

Skin fold dermatitis or intertrigo is a common disease in brachycephalic dogs.
The perineal region is among the most frequently affected anatomical sites.
Conservative treatment usually results in only transient improvement of the
clinical signs and surgical excision becomes usually necessary.

This retrospective study evaluates 11 cases of caudectomy in brachycephalic
dogs (10 English Bulldogs and 1 Boston terrier), with a minimum of 2 months

of post-operative follow-up. On examination all dogs had severe anatom-
ical malformations of the tail and chronic dermatitis of the skin folds around
the base of the tail. Surgery consisted of amputation of the tail at the point
of deviation of the coccygeal vertebrae associated with excision of the skin
folds. Despite mild post-operative complications, surgery was curative in

Paolo Abrescia’,
Med Vet

Filippo Cinti’,
Med Vet, PhD

Claudio Penazzi?,
Med Vet

Federico Massari®,
Med Vet, Dipl. ECVS

Daniela Murgia®,
Med Vet, Dipl ECVS,
MRCVS

all dogs.

Guido Pisani'™,
Med Vet, Dipl. ECVS

Key words - English Bulldog, dermatitis, intertrigo, tail, amputation.

INTRODUCTION

Skin fold dermatitis or intertrigo is a superficial in-
flammatory condition occurting on two closely apposed
skin surfaces (skin fold) as a result of moisture, friction
and lack of ventilation.'

Excessive skin-to skin contact and friction leads to lo-
cal irritation, skin breakdown and creates an entry port
for secondary bacterial and fungal infections such as
Staphyloccoccus spp., Malassezia and more rarely Candida spp.!
The characteristic clinical signs of skin fold dermatitis
include pruritus, malodorous skin, exudate and cutaneous
erythema.?

The initial approach is conservative, involving topical
treatment with skin-cleansing solutions, antiseptics,
anti-inflammatories and antibiotics agents. In some cas-
es, topical glucocorticoids are also indicated due to their
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anti-pruritic and anti-inflammatory effect.! Obesity ap-
pears to predispose to the development of deep skin folds
and skin fold dermatitis. Weight loss is therefore rec-
ommended in these patients.

Conservative treatment commonly results in only tran-
sient improvement of the clinical signs, so that surgical
excision becomes necessary.’

The term “corkscrew or ingrown tail” commonly
refers to a malformation of the tail, which grows inwards
instead of outwards, and develops in a spiral shape. This
malformation is very common in Bulldogs (either Eng-
lish or French) and, on occasion, it has been described
in Pugs and Boston Tertiers.>* This morphological fea-
ture tends to leave a cleft just where the tail would nor-
mally be. The deformed tail can bend ventrally leading
to the formation of a ventral skin fold covering partially
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or completely the anus. This area is particularly prone
to gathering moisture and debris, leading to bacterial in-
fections. Typically the first and most noticeable sign of
bacterial infection in the area will be a very foul smell
coming from the tail and rump. Dogs may be prone to
rub their rear on the floor and owners may find faecal
accumulation beneath the tail.**¢

Caudectomy associated with excision of the skin folds
is the treatment of choice for dogs with skin fold der-
matitis that does not respond to medical treatment.*> A
radiographic assessment should be performed prior to
amputation in order to identify precise anatomical
landmarks of the abnormality; in addition, during the

Intertrigo is an inflammatory disease that devel-
ops in areas of the body in which the skin folds

on itself. The clinical signs include itching, mal-
odorous skin, moist exudate and erythema.

operation itself, great care must be paid to the
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gion with two orthogonal views allowed the point and
degree of the deviation of the coccygeal vertebrae to be
evaluated so that surgery could be planned propetly.
All the patients were given prophylactic antibiotic ther-
apy: seven (cases 1-7) with intravenous cefazoline (Ce-
fazolina - Teva) 22 mg/kg of body weight (b.w.) 30 to
60 minutes prior to the surgical incision; three (cases 8-
10) with amoxicillin/clavulanic acid (Konclav®-Ati)
12.5-20 mg/kg b.w. every 12 hours for 2 weeks prior to
surgery; and one (case 11) with cefalexin (Therios® Lab-
oratoires Sogeval S.A.) 15 mg/kg b.w. every 12 hours for
3 weeks before surgery. The antibiotic administration plan
was established by the surgeon in accordance with the
protocols used in their own facility.

The anaesthetic protocol included premedication with
medetomidine (Domitor® - Pfizer) 10 mecg/kg i.m. and
methadone (Semfortan® - Eurovet Animal Health) 0.2
mg/kg i.m.; induction with propofol (Vetofol® - Esteve)
sufficient to achieve the desired effect (dosage between

underlying anatomical structures, including the
anus and rectum,*’ in order to avoid sefious post-
operative complications such as faecal inconti-
nence and neuroma formation.”

CLINICAL CASES

A total of 11 dogs aged between 2 and 10 years
old underwent a clinical assessment because of
chronic, relapsing bacterial dermatitis, with
production of a malodorous, purulent exudate
at the caudal skin folds. Ten out of 11 dogs wete
English Bulldogs and one was a Boston Terri-
er. Seven dogs were male (1/7 neutered) and 4
were female (2/4 neutered).

Following general clinical examination, the
perineal/perianal region and the tail were in-
spected. The cutaneous alterations and the pres-
ence or absence of concomitant diseases was
noted. Through digital and with the aid of a
probe exploration was concluded in order to de-
termine the width, depth of the folds, and for
surgical planning (Video 1).

Six of the dogs had concomitant diseases; three
had facial skin fold dermatitis (cases 2, 3, and
11), one had atopic dermatitis (case 6), one had
dermatitis of the vulvar folds (case 10), two had
chronic otitis externa (cases 10 and 11) and one
had developed an adenocarcinoma of the
apocrine skin glands located at the base of the
tail (case 5) (Fig. 2); all patients also manifest-
ed compulsive behaviour, rubbing the per-
ineal/perianal region on the ground.

A radiographic study of the sacro-coccygeal re-  Figure 1 - Intertrigo of the tail fold (A). Digital exploration (B).
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E Video 1

: Digital exploration - note the depth of
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| the skin folds

http://cms.scivac.it/it/v/13607/1

3-4 mg/kg i.v.); and maintenance, after orotracheal in-
tubation, with isoflurane (Vetflurane® - Virbac) in
100% oxygen.

Once the patient had been fully anaesthetised, a large area
was clipped and the operating field was prepared.

A horizontal elliptical skin incision, around the base of
the tail, was performed. Following dissection of the sub-
cutaneous tissues, the tail was isolated and both the dot-

En bloc excision of the tail and skin folds,
cranial to the deviated vertebra is per-
formed. Post-operative radiographs are al-
ways recommended.

Figure 3 - Stages of the surgical intervention (A-B). Elliptical skin incision at the base of the tail (A). Closure of the tail with Backhaus clamps to
reduce contamination (B). Large post-amputation dead space (C). Surgical suture (D).
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sal and the ventral surfaces of the incised part were an-
chored using several clamps (Fig. 3).

The dissection included the insertions of the levator ani,
recto-coccygeal and coccygeal muscles. The medial and
lateral coccygeal arteries and veins were sealed with bipo-
lar forceps.

Once the vertebral deviation had been identified, the tail
and skin folds were removed e bloe, with the help of bone
rongeurs (five cases) or bone cutter (six cases) for the
osteotomy. This was concluded cranial to the vertebral
deviation.

Prior to suturing, the surgical site was flushed thoroughly
and in three cases a drain was placed (active in two cas-
es, passive in the third). The muscle and subcutaneous
tissue layers were closed with absorbable monofilament
suture EP 2 or 3 (glycol trimethylene carbonate - Max-
on®) and the skin with nylon EP 2 (Ethilon™ -
Ethicon). Post-operative radiographs were taken to fol-
low up that the osteotomy had been performed correctly.
Postoperative management included the administration
of oral carprofen (Rimadyl® - Pfizer) 1-2 mg/kg b.w.
every 12 hours for 7 days and prophylactic antibiotics
for 10 days.

Stitches were removed between 12 and 28 days post-op-
eratively.

In one case (case 5), a histological examination of the
sample excised was performed because of the presence
of a neoformation.

In the first week after surgery, three cases developed com-
plications (27%). Cases 3 and 11 had a subcutaneous ab-
scess which resolved with the use of passive drainage,
flushing and antibiotics for 7 days. In one case (case 4),
despite the application of a passive drain intra-operatively,
an abscess formed, resulting in wound dehiscence. The
wound was dressed daily and covered with a “tie over”
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bandage; complete healing by second intention occurred
in 18 days. All patients had at least 2 months of post-
operative follow-up (Table 1).

The local bacterial contamination is gen-
erally heavy. To limit contamination, it is
recommended to isolate the tail with sev-

eral clamps that approximate the dorsal
surface of the incised portion to the ven-
tral one.

DISCUSSION

Tail skin fold dermatitis is a common disorder in
brachycephalic breeds and is often underestimated by
owners.

The majority of patients reported in this series were Eng-
lish Bulldogs (90.9% cases).

This breed does, in fact, frequently have tail malfor-
mations,® which, in turn, leads to dermatitis of the skin
folds.” The cause of this anatomical defect is not
known but it may be the expression of inherited phe-
notypic characteristics.®

All patients included in this clinical report were affect-
ed by chronic pyodermatitis, which had been treated for
long periods with topical and systemic medications. His-
torically, it appeared that improvements were only
temporary, with repeated relapses of the clinical signs.
In line with data in the literature,” the dogs were rest-
less, had cutaneous lesions and malodorous skin.

For ten patients, caudectomy was the only intervention
possible to address the intertrigo; in one animal (case 5),
the decision to perform caudectomy was dictated by the
need to excise an apocrine adenocarcinoma at the base

Table 1 - Surgical cases of caudectomy from 2007 to 2016.
Male (M), castrated male (MC), female (F), spayed female (FS), years (y), months (m), weeks (w)

Case Breed Sex | Age | Drainage Complications Other Last F.U.
1 English Bulldog M 7y | YES active NO Fistulised abscess 10m
2 English Bulldog M 5y NO NO Abscess and intertrigo of nasal folds 2y6m
3 English Bulldog M 2y NO Abscess Intertrigo of nasal folds 2m
4 English Bulldog M 6y | YES passive| Abscess, dehiscence / 4m
5 English Bulldog F 10y | YES active NO Apocrine adenocarcinoma 4m
6 English Bulldog FS 6y NO NO Atopic dermatitis being treated 1y
7 English Bulldog M 4y NO NO / 2m
8 Boston Terrier F 4y NO NO / 2w
9 English Bulldog MC 2y NO NO Dermatitis with purulent exudate 2w
10 English Bulldog FS 5y NO NO Otitis externa, dermatitis of vulvar folds 2w
11 English Bulldog M 4y NO Abscess Intertrigo of nasal folds, otitis externa 2w
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of the tail, in addition to resolving the intertrigo.
The patients were aged between 2 and 10 years
old (mean age, 5 years), a range similar to that
reported in a previous study of 17 patients.*
Preoperative antibiotic therapy (from 1 week to
30 minutes prior to surgery, depending on the
clinical case and the care facility) was used in all
patients to reduce the bacterial load and limit
contamination of the surgical field.

The procedure was concluded with patients
placed in sternal recumbency, with the hind limbs
hanging down the operating table. This posi-
tioning allowed the surgeon to maintain good
references for symmetry and natural relaxation
of the skin folds.

In the case of a “corkscrew tail”, twisting on its
own axis creates areas where it is impossible to
shave the skin appropriately (Fig. 4) (Video 2).
The bacterial growth can be heavy in these at-
eas. In order to limit contamination during the
operation it is important to isolate it, so that the
dorsal surface of the incised portion can be ap-
proximated to the ventral one.

The ventral fold of the tail was removed com-
pletely, whereas the dorsal one was only par-
tially excised.” This strategy enabled effective
healing while maintaining a pleasing aesthetic
appearance.

Placement of a wound drain was an operator’s
dependent choice, based on the surgeon’s ex-
perience. The strategy followed was to use ac-
tive drainage in patients with extensive subcu-
taneous dead spaces. In fact, there are not suf-
ficient data in the literature to indicate that place-
ment of a drain is necessary.” Some authors,
however, do recommend using active suction
drainage.” It is interesting to report that patients
treated with active drainage did not develop post-
operative complications, despite they were
considered at greater risk. In contrast, the
three complications that did occur developed in

Video 2
Tail trapped in the skin folds after amputation.
Exteriorisation of the tail and
identification of the skin lesions caused
by the inflammatory process
http://cms.scivac.it/it/v/13607/2
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Figure 4 - Tail trapped in the folds after amputation (A). Exteriorization of
the tail (B). Identification of the skin lesions caused by the inflammatory
process (C).
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the only case with passive drainage and in two of the eight
cases without drain.

Post-operative control radiographs of the coccygeal ver-
tebrae were useful in assessing whether the tail ampu-
tation had been performed correctly.

The complications of caudectomy reported in the
literature include faecal incontinence, rectal

blood loss, tenesmus, pain and neuroma.

One month after surgery, all patients were in a good gen-
eral condition, with complete healing of the surgical
wound. Unlike reports in the literature,” we have not ob-
served any long-term complications, such as faecal in-
continence, rectal bleeding, tenesmus, pain and neuro-
ma. Furthermore, our experience (albeit limited) allows
us to state that it is difficult to cause neurological dam-

KEY POINTS
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age with this procedure, since the cauda equina in the
dog ends at the level of the sacrum.

Complications that did occur were treated successful-
ly. Although the number of cases included in this series
is limited, our data are in line with those reported in the
literature.*

Compulsive rubbing of the petineal/petianal region on
the ground, reported by other authors™* and present in
all our patients, resolved in the immediate post-opera-
tive period.

CONCLUSIONS

Based on the author’s experience it can be stated that
caudectomy is a curative treatment for intertrigo of tail
skin folds.

The complications that may occur can always be resolved
in a short time, if properly managed, and in the final
analysis they are not a cause of failure of the procedure.

When intertrigo of tail skin folds is caused by a skeletal malformation, surgery is required

to resolve the problem.

It is important to perform good pre- and post-operative evaluations with a clinical exami-

nation and radiographic studies.

Use of a drain should be evaluated intra-operatively.

The patient’s stress is greatly reduced after surgery.

The potential complications associated with this surgical procedure do not lead to failure

of the intervention.

REFERENCES

1. White R, Management of Specific Skin Wounds. VVezerinary Clinics Snall
Animal Practice. 36; 895-912, 20006.

2. Nimwegen V, Skin and Recostruction - Specific Disorders. In: Johnson,
‘Tobias. Small Animal Veterinary Surgery. St. Louis (USA): Elsevier - Saun-
ders, 2012 pp. 1337-1339.

3. Pavletic M, Small Animal Wonnd Menagment and Reconstructive Surgery. lowa
(USA): Wiley-Blackwell 2010 pp. 650; 663.

4. Knight S, Radlinsky M, Cornell K, ¢/ a/. Postoperative complications as-
sociated with caudectomy in brachycephalic dogs with ingrown tails. Jour-
nal of American Animal Hospital Association. 49(4): 237-42, 2013.

5. FCI Breed Standard. Available at: http://www.enci.it/media/2418/
149.pdf. Accesso al sito 03-06-2016.

6. Moon - Fanelli A, Dodman N, Famula T, ¢# a/. Characteristics of com-
pulsive tail chasing and associated risk factors in Bull terrtiers. - Journal
of the American Veterinary Medical Association; 238(/): 883-9, 2011.

7. Wright R, Surgical treatment of specific skin disorders. In: D. Slatter.
Texctbook of Small Animal Surgery. Philadelphia (USA): Saunders, 2003 pp.
339-55.

8. Westworth DR, Sturges BK, Congenital Spinal Malformation in Small
Animals. Veterinary Clinics North America Small Animal Practice. 40(5): 951-
81, 2010.

9. Niles J, Special considerations in wound management. In: Williams J.
Manunal of Canine and Feline Wound Management and Reconstruction: Shur-
dington, United Kingdom: BSAVA, 2012 pp. 45.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName <FEFF0068007400740070003a002f002f007700770077002e0063006f006c006f0072002e006f00720067ffff>
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA ([Basato su 'PDF Check & Correct'] )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([Alta risoluzione])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [822.047 595.276]
>> setpagedevice


