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INTRODUCTION

The primary function of the lower exlremity is loco-
motion. The podiatrist's goal is to preserve this
function. Since the amount of energy expended in
walking increases as the level of the amputation
progresses proximally, the primary objective of
amputation surgery when necessary is the mainte-
nance of a functional stump at a level capable of
healing. Nrhen a neuroffophic diabetic patient pre-
sents with a chronic foot ulceration, a more proximal
amputation is not always necessary. Partial forefoot
amputations may allow for preservation of a func-
tional foot with a major advantage being the ability
to bear weight.

The principles and techniques of fifth ray
amputation surgery will be presented. One of the
major objectives of fifth ray amputation surgery is

to maintain a functional limb, which is capable of
adequate wound healing, thus preventing the need
for additional amputation at a more proximai level.

GENERAL PRINCIPI."ES

Most surgeons agree on ceftain basic principles in
amputation surgery in order to obtarn a successful
result. These may be categonzed in the following
groups: skin, muscle fi:nction, nerue endings, blood
vessels, bony prominences, and diseased tissues.
These principles are applicable to fifth ray amputation.

Skin
Great care must be taken by the surgeon to mini-
mize trauma to the skin, by avoiding unnecessary
instrumentation or excessive handling of the tis-
sues. In order to preselve the deep circulation and
viability of the tissues, anatomical dissection with
separation of tissue layers is avoided. During
surgery, consideration must be given to each tissue
encountered and the role it would play in provid-
ing function following fifth ray ampulation. It is
essential that all diseased tissue be excised and that
no dead space remains prior to final skin closure.
It is important to determine whether the wound

should be packed open, closed by secondary heal-
ing, delayed primary closure at a later date, or
closed primariiy at the time of surgery. 'When in
doubt, the surgeon should leave the wound open.

If the wound is closed it should be with a
nonreactive material, usually a monofilament
suture with no tension on the wound edges. The
flap should have adequate length for appropriate
closure without tension, which requires surgical
planning. In the presence of peripheral vascular
disease, the surgery must be meticulous with deli-
cate handling of all tissues. Strict aseptic technique
should be utilized to avoid wound infection, which
may lead to a disastrous result. In the presence of
serious infection and ischemia, packing the wound
open usually provides a lower rate of wound com-
plications or sepsis. Staging the time and level of
amputation is imperative. In the presence of infec-
tion, appropriale antibiotics given preoperatively
and postoperatively help assure appropriate heal-
ing of the wound edges.

Preservation of Muscle Function
Preservation of muscle function is extremely impor-
tant when a fifth metatarsal amputation is
performed. The surgeon should use great care to
preselve the function of the peroneus longus ten-
don. The insertion of the peroneus brevis tendon is
violated in fifth ray amputation, and there is a high
incidence of muscle imbalance, which commonly
presents as inversion or yarus deformity of the foot.
In severe foot infection, there may be extensive
necrosis of major muscle function necessitating a

more proximal amputation such as a below-the-
knee or above-the-knee amputation.

Nerve Endings
Painful and disabling stump neuromas are comlnon
following amputation. A11 sensory nelves encoun-
tered should be sharply incised at a proximal level,
protecting them from any potential external force
such as the patient's shoe. The incised nerve ending
should be allowed to retract proximally to avoid rein-
nervation of the skin or distal anatomical structures.
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Blood Vessels

Hemostasis is essential during amputation surgery to
avoid complications of hematoma formation, which
may increase the risk of wound dehiscence and sec-
ondary infection. Blood vessels should be cauterized
or ligated; however, efforts should be made to limit
the amount of absorbable suture utilized in the
wound. Frequent lavage with cool, sterile water dur-
ing the operation and the placement of the extremity
in slight Trendelenburg position assists in the hemo-
stasis. A tourniquet is rarely used. However, if used,
it is deflated before final closure or packing to asst-lre

adequate hemostasis.

Bony Prominences
Adequate surgical planning is necessary to insure that
no remaining bony prominences are evident in
potential weight-bearing areas. Appropriate power
instrumentation and remodeling of any irregular sur-
faces prior to closure are essential when a pafiial fifth
ray amputation is performed. In total fifth ray ampu-
tations, the cuboid may become a bony prominence
and create a potential weight-bearing problem.

Removal of Diseased Tissue

It is essential that all necrotic or diseased tissue is
removed at the time of amputation to prevent fur-
ther complications from infection, or in more
severe cases necrotizing fasciitis. Appropriate intra-
operative cultures including gram stain, culture and
sensitivity for aerobes and anaerobes, acid fast, and
fungal culture are imperative. In the presence of
osteomyelitis, appropriate bone specimens should
be sent for definitive diagnosis by pathology as

well as bone cultures to isolate infective organisms.
It should be noted that when the patient is on pre-
operative antibiotics, the cultures may show no
growth, even in the presence of chronic disease.
When removing diseased bone, adequate margins
should be obtained proximal to the diseased area
to assure adequate resection. The importance of
appropriate bone biopsy and bone culture cannot
be or er-emphasized.

SURGICAL TECHNIQUE

Figure 1. Surgical approach for the procedure was through t\\,o semi-
clliptical incision encompassing the cliseased tissue extending from the
metxtarsal cuboid articulation distally to the metatarsophalangeal joint,
nith medial and lateral extcnsion encompassing tl'le fifth toe ancl loin-
ing on the plantar aspect of the fifth toe.

Figure 2. Adeqlrate bleeding was notecl at the time of the skin incision,
n'hicl'r u'as a strong indication that the patient had adequate circula-
tion fbr appropriate healing of the u'ound fo11or'-ing amplrtation.
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Figure J. Both of the incisions r-ere carried directiy from skin to bone
without undermining of the tissues. The extensor tendon was identi-
lied ancl incrsed proximally and allorved ro retract.

Figure 5. AII necrotic and diseased tisslle [-as removed at the time of
amputation to prevent furthcr complications from infection. or necro-
tizing fasciitis. l'he distal one-third of the fourth metatarsal r,vas found
to be cliseased and was also renroved.

Figure 7. Hemostasis was pror.idecl by electric cautery prior to pack
ing of the s,-ound.

Figure 4. The fifih metatarsal w'as identified and disarticulated ar rhe
fifth mctatarsal cuboid joint.

Figure 6. Intraoperative cultr:res were taken including gram stain, cul-
rure and sensitivity for aerobes and anaerobes, acid fast stain, and fungal
cultures.

Figurc 8. Appearancc of specimens sr-rbrnittcd to pathology including
the entire fifth ray and diseased distal onethird of the fourth
metatarsal. Thc imponance of appropriate bone biopsy to identifl- a
clean margin and bone cultures cannot be over-emphasized.
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Figr-rre 9. The surgical area was not closed primarily, but was packed
with sterile gauze. Redressing and gradual closure was performed over
a four week period with steri-strips, following daily irrigations and two
negative cultures.

POSTOPERATTVE MANAGEMENT

Most postoperative regimes following fifth rzy
amputation initially require strict non-weightbearing
of the involved exlremity. It is impomant for the
podiatric surgeon to not neglect the contralateral
limb, which is at increased risk. This requires fre-
quent monitoring and protective measures. The use
of the Cam walker is an excellent regime to progress
from a non-weightbearing to a pafiial-weightbearing
status. The Cam walker can be used effectively until
it is appropriate to advance to the use of a shoe. An
exlra depth shoe with a prescribed plastizote lateral
forefoot filler and inlay, combined with a rigid shank
is recommended for ambulation following sllccess-
ful healing. The use of a neutral position orthotic
device with intrinsic forefoot posting helps to con-
trol the potential postoperative forefoot varus
position following fifth ray amputation surgery.

SUMMARY

The principles of successful amputation surgery as

it relates to fifth ray amputation have been pre-
sented. Historically, diabetic patients presenting
with a foot ulceration would have had an amputa-
tion at a proximal level because of the assumed
inability to heal at the level of distal amputations.
Vhen an infection has involved the plantar spaces
of the foot, it has been believed that the only hope
of saving the patient's limb is to perform a guillo-
tine amputation of the affected limb. \il7hen a
neurotrophic diabetic patient presents with a foot
ulceration, it is not always necessary to perform a

proximal amputation. Partial forefoot amputations
such as a fifth ray amputation allow the minimum
possible amputation at the lowest level with a

major advantap4e of the ability to bear weight.

BIBLIOGRAPIIY

Bellacosa RA, Pollak R, Complications of Lesser Metatarsal Surgery Clin
Podiatr Med Surg (Revicw) 8:383 397, 7991.

Bilk D, Selby JV, et al: Lower eraremiry* amplrtations in people u'ith
diabetes; epidemiology and prevention. Diabens Care 1,3:513, 7990.

Chang B, Bock D, Jacobs R, Darling R, Leather R, Shah D: Increased
limb saivage by the use of unconventional foot amputations. J Va.ir

Surg 19:341-349,1994.
Duggar GE et al: Time-Line for the Diabetic Foot. In McGlamry ED

(ed) Rronyruaiue Sargery af the Foot and Leg, Update '88 Podiatry
Institute Publishing, Tucker, GA.pp. 105-108, 1988.

Fronek A, Coel M, Bernstein EF: The importance of combined multiseg-
mental pressure and Doppler flou'velocity studies in the diagnosis
of peripheral arterial occlusive disease. Sugay 81:810-847, 1978.

Gavin, LA: Perioperative management of the diabetic patlent.
Endocrinology and Metabolism Clin North Am 21(.2):157-475, 1992.

Goldstein B, Citron D, Neshit C: Diabetic foot infections Diabetes Care

19$38-641, 1996.
Griffiths, GD, \Wieman, TJ: Meticulous attention to foot care improves

the prognosis in diabetic ulceration of the foot. Surg Gynec obste

17 4(1):49-51, ,1992
Lance B, Kirschenbaum S: Distal ischemia with digital gangrene sec-

ondary to Buerger's disease,/ Foot Surg 30:531-511,1991.
Lar.ery LA, Armstrong DO, Harkless LB: Classification of diabetic foot

w.trnds.J Foot Anl/e Sars Jir6r:52d (Jl. lOq6
Levin M: Foot lesions in patients with diabetes mellitus Cbrailc Compl

D iabens 25 :147 -455. 1996.
Levin X{8, O'Neil L$fl: The diabetic foot: pathophysiology, evaluation,

and trcatment. Tbe Diabetic Foot 4th ed St. Louis, CV Mosby, St.

Louis, p 17, 1988.
Schina MJ, Atnip RG, Healy D, Thiele B: Relative risks of limb revas

cularization and amputation in the modern era Cardiotasc Surg

2(6):7)1-759, t994.
Todd \{T, Laughner T, Samojla BGr The Diabetic Foot, Robbins JM, ed,

Primary Podiatric Medicine, 1st ed. Philadelphia: WB Saunders,
pp. 213 215, 7L)L)1.

Uccioli L, Faglia E, Monticone G: Nlanufactured shoes in the preven-
tion of diabetic foot ulcers Dialtetes Care 78(.1,0):1376-8, 7995.

Vitti M, Robinson D, Hauer-Jensen M, Thompson B, Ranval T, Barone
G, Barnes R, EidtJ: Wound Healing in Forefoot Amputations: The
predictive value of toe pressures. AnnVasc Surg 899 106,1994.


