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Introduction

Methods

Aims and Ojectives

primarily at the ankle and subtalar joint. technique of  ilizarov external ring fixator.
Diabetic charcots joints is a potentially limb We undertook a prospective study of  To evaluate the clinical and functional 
threatening disorder developing in a patient ilizarov treatment of  patients with outcomes of  ilizarov external ring fixator 
with long standing diabetes mellitus and charcot’s arthropathy and analysed the in management of  diabetic foot in our 
associated sensory neuropathy. Both vascular longterm clinical and radiological outcome, patients and compare them with those in 
and neuropathic complications make it improvement in vascularity with the literature.
adreaded disorder to treat. achievement of  a  weightbearing 
Since the wieghtbearing articular area of  p lant ig r ade  foot  and  assoc iated  
the tibia is involved, the aim of  treatment is complications. (A)SOURCE OF DATA  :
directed towards achieving bony stability, K.B.Bhabha Municipal General Hospital, 
soft tissue preservation and early Mumbai. A tertiary health care center 
mobilisation. Hence, limited internal 1. To study diabetic foot with charcots located in prime sub-urban area of  
fixation along with external fixation has arthropathy using maryland foot score metropolitan city of  Mumbai. This serves 
become the favourite treatment of  choice. system. as first contact for the patients residing in 
In charcot’s joints with non-healing wound 2. To review the literature and near by places.
and infection, we advocate the fusion 3. To study biomechanics and surgical (B) STUDY POPULATION :
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Abstract: 
neuropathy and vascular compromise.Fusion of the neuropathic ankle joint is extremely difficult and associated with many 
complications. The use of the Ilizarov fixator in ankle fusion for patients with neuropathic arthropathy is not clear. We aimed 
to evaluate the results of the Ilizarov method for ankle arthrodesis in diabetic patients with charcots arthropathy.
Methods: From 2009 to 2011, 25 surgeries were performed with the Ilizarov apparatus in diabetic foot with charcots 
joints(eichenholtz stage II & III). The mean age of the patients was 51 years (range, 35-67 years), all patients were diabetic. 
Deformity and instability of the ankle resulting in a nonplantigrade foot was the operative indication.
Results: Solid fusion was obtained in all patients except one, at an average of 16.1 weeks (range, 12-20 weeks). At final follow-
up, excellent results were obtained in eighteen patients, good in four, fair intwo , and poor in one. No major complication 
occurred.
Conclusion: The Ilizarov fixator presents a successful , alternative and effective means for management of diabetic foot with 
charcots arthropathy where complications of neural and vascular compromise preexist, especially when the usage of 
internal fixation methods have  limitations. In our series all patients were plantigrade with foot ulcers healed.
Keywords: Charcot joint,single step management,ilizarov,diabetic joint,Successful

   management .

Background:A case of diabetic foot with charcots joints is an unfavourable situation of soft tissues due to associated 
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1. All adult male / female patients attending out-patient grafting set.
department (o.p.d.) between the age of  25 years and above. An intravenous line was secured and patient shifted to the 
2. All adult male / female patients between age 25 years and operating room
above admitted in in-patient ward. (I) SURGICAL TECHNIQUE :
3. Population includes both urban/ rural/slum dwellers. • Anaesthesia – spinal anesthesia is given and pre-operative 
(C) SAMPLE SIZE: antibiotic 3rd generation cephalosporin
25 cases of  diabetics foot with charcots arthropathy. • 4 to 6 external rings of  different sizes-160 half,180 half, 5/8th 
(D) DATA COLLECTION PROTOCOL : rings, foot frame 
1. Mode of  collection – direct interview • Ankle joint arthrodesis with the help  of  ilizarov  ring fixator 
2. Parameters for data collection with bone grafting        
a) Registration number • Procedure involved for ankle fusion  
b) Name of  patient o Ankle joint was exposed by anterior approach
c) Age of  patient •    Incision is made on the anterior aspect of  the leg 7.5 to 10 cm 
d) Sex – male / female proximal to the ankle and extend it distally to about 5 cm distal to 
e) Address of  residence the joint.
f) Occupation of  patient •    Divide the deep fascia in line with the skin incision.
g) Diabetic status (controlled) •    Isolate, ligate, and divide the anterolateral malleolar and 
h) Duration of  illness lateral tarsal arteries, and carefully expose the neurovascular 
i) Radiographs of  ankle (frontal and lateral views) and foot bundle and retract it medially.
(frontal and oblique) •    Incise the periosteum, capsule, and synovium in line with the 
j) Staging of  disease by eichenholtz staging skin incision, and expose the full width of  the ankle joint 
k) Foot score – maryland foot score system –pre operative and anteriorly by subcapsular and subperiosteal dissection.
post operative o Preparation of  talus and tibia for fusion by scraping their 
(E) INCLUSION CRITERIA : articular surfaces and exposing raw bone
All  adult patients with eichenholtz stage II ( coalesence stage) o When the talus is completely destroyed then the calcaneus 
and III (reconstructive stage) at presentation. articular surface is freshened
(F) EXCLUSION CRITERIA : o The talus and the tibia are then docked and stabilized by k 
• All  adult patients with eichenholtz stage I ( developmental –wires
/resorptive stage) o Bone grafing is performed from the iliac crests and inserted in 
• All those patients who found the apparatus aesthetically the area of  arthrodesis.
unacceptable. • Skin closure is performed,if  possible in layers
(G) INVESIGATIONS : • Erection of  ilizarov ring fixator frame is performed using two 
Pre-operatively all necessary routine investigations pertaining to full rings in the distal tibia and a foot frame, consisting of  a ½ ring 
anesthesia fitness were done and specific investigations of  all for the forefoot placed in a coronal plane and a 5/8th ring for the 
associated medical illness were carried out. hindfoot. 
The routine investigations done were – • The wires used in the upper ring of  tibia is posteromedial to 
• Haemogram (hb,tlc,dlc) anterolateral and another wire passed posterolateral anterior to 
• Bleeding time \ clotting time. fibula to anteromedial. The wires of  the lower ring are inserted in 
• Serum creatinine the same way but the lateral wire is passed through the fibula and 
• Serum bilirubin (direct and indirect) parallel to the ankle joint.both rings should be parallel to each 
•  Blood sugar level – fasting & post prandial other. The wire in the forefoot is passed through the 1st & 5th 
• HIV \ HBsAg. metatarsal heads and tensioned on the ½ ring to prevent footdrop. 
• Radiograph of  the chest Two  wires are passed through the calcaneum and tensioned
• Radiographs of  ankle (frontal and lateral views) and foot • Compression is performed at the arthrodesis site by 2mm
(frontal and oblique) • Debridement of  ulcers is performed
(H) PREOPERATIVE PLANNING : • Wound and pin tract dressings are given
The following necessary implants and instruments were checked  
• Wires 1.5 mm , 1.8 mm , olive wires , cancellous & cortical (J) POST OPERATIVE CARE :
wires • Limb elevation 
• Rings (160mm,180mm,200mm) – half  rings , 5/8th rings • Distal neuro-vascular status monitoring
• Other ilizarov appliances – rancho cubes, male & female posts, • Intravenous antibiotics for 48 hours
wire fixation bolts, nuts & bolts, washers, connecting rods • Wound dressing after 48 hrs
• Wire tensioner / Dynamometer • Daily/alternate day dressing-of  the debrided ulcers ,as the 
• Hand drill set / power drill set. situation may be 
• Image intensifier machine (‘c’ arm machine). • Pin tract care (taught to patient and performed twice daily 
• Tourniquet set. from 48 hours post operatively))
• All necessary operation theatre equipments including bone • Ring compression/distraction as the situation may be
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• Full weight bearing is started as early as possible ( within 2 to 5 results –
days) a. There should  be a selection of  patients , eichenholtz stage II & 

(K) FOLLOW UP : III for the following procedure, since in stage I the acute setting 
Patients will be followed up regularly after discharge from does not allow immediate weight bearing, making the whole 
hospital at opd using parameters of  maryland foot scoring surgery not worthwhile.
system . b.The procedure should be performed by an experienced 
(L) DATA ANALYSIS: orthopaedician, after a thorough study of  the ilizarov ring fixator 
Analysis of  the study was done by  direct observation by means application and planning of  the technique.
of  proportions, Kruskal Wallis test was done to assess the c. We recommend the use of  two full rings in the distal tibia and a 
significance of  change . foot frame consisting of  a ½ ring for the forefoot placed in a 
(M) TYPE OF STUDY : coronal plane and a 5/8th ring for the hindfoot. 
Non randomized prospective clinical trial. d.Acute docking of  the talus with the tibia should be done, 

reduction can be held with k wires. Cancellous bone grafting done  
and the frame is constructed.

Radiological improvement of  charcots arthropathy in diabetic e. The wires used in the upper ring of  tibia is posteromedial to 
foots was achieved in 24 patients , at an average of  15 weeks, with anterolateral and another wire passed posterolateral anterior to 
improvement of  ulcers and ability to bear weight on a plantigrade fibula to anteromedial. The wires of  the lower ring are inserted in 
foot. One patient developed non-union. the same way but the lateral wire is passed through the fibula and 
22 patients required ankle (tibio-talar) artrodesis and 3 required parallel to the ankle joint, both rings should be parallel to each 
tibio-calcaneal fusion. Ulcer on the foot healed in 24 patients of  other. The wire in the forefoot is passed through the 1st & 5th 
which five required another sitting of  debridement.              1 metatarsal heads and tensioned on the ½ ring to prevent footdrop. 
patient had ulcer remaining on the foot after three debridements , Two  wires are passed through the calcaneum and tensioned. 
which was then kept on regular dressings. Full weight bearing f. Further study on the subject to be conducted with large sample 
was achieved in all patients by the end of  18 weeks. 11 patients had size along with comparison with other standard methods of  
1 to 3 cm limb length deformity and showed short limb gait were  treatment of  such injuries.
treated by shoe raise,  rest did not complain of  limb length 
deformity.

1. Edmonds ME (1999) Progress in care of  the diabetic foot.Lancet 
354:270–272.

2. Edmonds ME, Watkins PJ (1999) Plantar Neuropathic ulcersand charcot Ÿ Diabetic foot is associated with multiple problems like 
joints: risk factors, presentation, and management.In: Dyck PJ, Thomas PK 

- Ischemia (eds) Diabetic Neuropathy.W B Saunders, Philadelphia, pp 398–406.
- Neuropathy 3. Frykberg RG, Kozak GP (1978) Neuropathic arthropathyin the diabetic foot. 
- Infection Am Fam Physician 17:105–113.

4. Wilson M (1991) Charcot foot osteoarthropathy in diabetesmellitus. Mil Med ŸTo perform surgeries using internal fixation and modalities 
156:563–569.other than ilizarov ring fixator causes further damage to an 

5. Payne C (1997) Increased frequency of  diabetic foot publications.Diabet Med already compromised limb
14:406.

ŸPrinciples of  Ilizarov and Ilizarov technique of  external ring 6. Frykberg RG, Armstrong DG, Giurini J et al. (2000) Diabeticfoot disorders: 
fixator increases the survival chances of  foot and avoids a clinical practice guideline. AmericanCollege of  Foot and Ankle Surgeons. J 
amputation Foot Ankle Surg 39[Suppl 5]:S1–S60.

7. Edmonds ME, Blundell MP, Morris ME, Thomas EM,ŸIn our series all patients can be salvaged from amputation and 
Cotton LT, Watkins PJ (1986) Improved survival of  the diabeticfoot: the role of  96 % achieved  healing of  ulcers completely

a specialized foot clinic. QJM 60:763–771.
ŸUp untill recently the diabetic foot has defeated every health care 

8. Lipman BT, Collier BD, Carrera GF et al. (1988) Detectionof  osteomyelitis 
system in the world in the neuropathic foot: nuclear medicine,MRI and conventional radiography. 
ŸAdvances in our understanding have led to improvements in care Clin Nucl Med 23:77–82.

9. Jude E, Page S, Donohoe M et al. (2000) Pamidronate indiabetic Charcot ŸUlcers are now healed and amputations can be prevented with 
neuroarthropathy: a randomised placebocontrolled trial. Diabetes 49 [Suppl help of  Ilizarov fixator 
1]:132 OR.The ilizarov external fixator presents a successful alternative for 

10. Piaggesi A, Marcocci C, Golia F, Gregorio S, Baccetti F,Navalesi R (2000) 
the management of  diabetic foots with charcots joints where Markers for Charcot's neurogenic Osteo-Arthropathy in diabetic patients. 
complications of  neural and vascular compromise preexist. Diabetes 49 [Suppl1]:131 OR.

11. Ryan A, Foster A, Edmonds M (2000) The Charcot restrainorthotic walker 
(CROW) is successful in the managementof  hindfoot instability. Diabet Med 
18 [Suppl 2]:P82.From the conducted study, we are convinced that ilizarov ring 

12. Charcot JM (1868) Sur quelques arthropathies qui paraissentdependre d'une fixator for the management of  diabetic foot with charcots 
lesion du cerveau ou de la moelleepiniere. Arch Des Phys Norm et Pathol 1:161.arthropathy is a successful alternative for the management of  

13. Mitchell JK (1831) On a new practice in acute and chronicrheumatism. Am J 
diabetic foots with charcots joints where complications of  neural 

Med Sci 8:55.
and vascular compromise preexist. 14. Mitchell JK (1833) Further cases and observations relativeto rheumatism. 
We recommend the following guidelines to achieve excellent 

  Result

Bibliography

Discussion

Clinical Message

14Journal of Medical Thesis | Volume 2 | Issue 2 | May-Aug 2014 | Page 12-17

Sheikh I  et al



www.journalmedicalthesis.com

15 Journal of Medical Thesis | Volume 2 | Issue 2 | May-Aug 2014 | Page 12-17

Sheikh I  et al

Am J Med Sci 12:360. 42. Sanders LJ, Frykberg RG (1991) Diabetic neuropathic 
15. Floyd W, Lovell W, King RE (1959) The neuropathic joints. South Med J osteoarthropathy:The Charcot foot. In: Frykberg RG (ed) The high risk foot in 

52:563. diabetes mellitus. Churchill Livingstone,New York, pp 297–338
16. Kelly M (1965) John Kearsley Mitchell and the neurogenictheory of  43. Beals TC Manoli A 2nd (1998) Great toe neuroarthropathy:a report of  two 

arthritis. J Hist Med Alked Sci 20:151. cases. Foot and Ankle Int 19:631–633.
17. Rondan GP, Maclachlan MJ, Bower TD (1959) Neuropathicjoint disease 44. Scartozzi G, Kanat IO (1990) Diabetic neuroarthropathy of  the foot and 

(Charcot joints). Bull Rheum Dis 9:183 ankle. J Am Podiatr Med Assoc 80:298–303.
18. Kelly M (1963) Musgrave's De arthritide symptomatica(1703) His 45. Giurini JM, Chrzan JS, Gibbons GW, Habershaw GM (1991) Charcot's 

description of  neuropathic arthritis. Bull HistMed 37:372. disease in diabetic patients. Postgrad Med89:163–169.
19. Jordan WR (1936) Neuritic manifestations in diabetesmellitus. Arch Intern 46. Sella EJ, Barrette C (1999) Staging of  Charcot neuroarthropathyalong the 

Med 57:307–358. medial column of  the foot in the diabeticpatient. J Foot Ankle Surg 38:34–40.
20. Nagarkatti DG, Banta JV, Thomson JD (2000) Charcot arthropathyin 47. Edmonds ME, Clarke MB, Newton S, Barrett J, Watkins PJ(1985) 

spina bifida. J Pediatr Orthop 20:82–87. Increased uptake of  bone radiopharmaceutical in diabeticneuropathy. Q J Med 
21. McKay DJ, Sheehan P, DeLauro TM, Iannuzzi LN (2000)Vincristine- 57:843–855.

induced neuroarthropathy (Charcot's joint).J Am Podiatr Med Assoc 48. Shapiro SA, Stansberry KB, Hill MA et al. (1998) Normalblood flow 
90:478–480. response and vasomotion in thediabetic Charcotfoot. J Diabetes Complications 

22. Horibe S, Tada K, Nagano J (1988) Neuroarthropathy ofthe foot in leprosy. 12:147–153.
J Bone Joint Surg Br 70:481–485. 49. Veves A, Akbari CM, Primavera J et al. (1998) Endothelialdysfunction and 

23. Vera AI, Nixon BP (1995) Charcot foot in an alcoholic patient.A case report. the expression of  endothelial nitric oxidesynthetase in diabetic neuropathy, 
J Am Podiatr Med Assoc 85:318–320. vascular disease, andfoot ulceration. Diabetes 47:457–463.

2 4 .  S i n h a  S B ,  M u n i ch o o d a p p a  C S ,  Koz a k  G P  ( 1 9 7 2 )  50. Purewal TS, Goss DE, Watkins PJ, Edmonds ME (1995)Lower limb 
Neuroarthropathy(Charcot joints) in diabetes mellitus. Clinicalstudy of  101 venous pressure in diabetic neuropathy. DiabetesCare 18:377–381.
cases. Medicine (Baltimore) 51:191–210. 51. Edmonds ME, Roberts VC, Watkins PJ (1982) Blood flowin the diabetic 

25. Bailey CC, Root HP (1947) Neuropathic foot lesions in diabetesmellitus. N neuropathic foot. Diabetologia 22:9–
Engl J Med 236:397–401. 52. Boulton AJM (1997) Foot problems in patients with diabetesmellitus. In: 

26. Fabrin J, Larsen K, Holstein PE (2000) Long-term followupin diabetic Pickup J, Williams G (eds) Textbook of  diabetes,vol 2. Blackwell Science, 
Charcot feet with spontaneous onset. DiabetesCare 23:796–800. Oxford, pp 58.1–58.20.

27. Klenerman L (1996) The Charcot neuroarthropathy joint indiabetes. Diabet 53. Eloesser L (1917) On the nature of  neuropathic affectionsof  the joint. Ann 
Med 13:S52–S54. Surg 66:201.

28. Cofield RH, Morison MJ, Beabout JW(1983) Diabetic neuroarthropathyin 54. O'Connor BL, Palmoski MJ, Brandt KD (1985) Neurogenicacceleration of  
the foot: patient characteristic and patternsof  radiographic change. Foot Ankle degenerative joint lesions. J Bone JointSurg Br 67A:562–572.
Int 4:15–22. 55. Salo PT, Theriault E, Wiley RG (1997) Selective ablationof  rat knee joint 

29. Smith DG, Barnes BC, Sands AK, Boyko EJ, Ahroni JH innervation with injected immunotoxin: apotential new model for the study of  
(1997) Prevalence of  radiographic foot abnormalities in patientswith diabetes. neuropathic arthritis.J Orthop Res 15:622–628.

Foot Ankle Int 18:342–346. 56. Slowman-Kovacs SD, Braunstein EM, Brandt KD (1990)Rapidly 
30. Clouse ME, Gramm HF, Legg M et al. (1974). Diabetic progressive Charcot arthropathy following minorjoint trauma in patients with 

osteoarthropathy:clinical and roentgenographic observationin 90 cases. Am J diabetic neuropathy. ArthritisRheum 33:412–417.
Roentgenol Redium Ther Nucl Med121:22–34. 57 .  Connol l y  JF,  Csencs i tz  TA (1998)  Limb threatening 

31. Chammas NK, Hill RLR, Foster AVM, Edmonds ME (2001) Premature neuropathiccomplications from ankle fractures in patients withdiabetes. Clin 
mortality in Charcot patients. Diabet Med 18 [Suppl 2]:P78. Orthop 348:212–219.

32. Armstrong DG, Todd WF, Lavery LA, Harkless LB, Bushman TR (1997) 58. Holmes GB Jr, Hill N (1994) Fractures and dislocations ofthe foot and ankle 
The natural history of  acut Charcot'sarthropathy in a diabetic foot speciality in diabetics associated with Charcotjoint changes. Foot Ankle Int 15:182–185
clinic. Diabet Med14:357–363. 59. Xu DY, Cao LB, Liu C, Zhan AL, Feng WH (1992) 

33. Clohisy DR, Thompson RC (1988) Fractures associatedwith neuropathic Neuroarthropathy.Clinico-radiologic analysis of  115 cases. ChinMed J 
arthropathy in adults who have juvenileonset diabetes. J Bone Joint Surg Br (Engl) 105:860–865.
70A:1192–1200. 60. Carpintero P, Garcia-Frasquet A, Pradilla P, Garcia J,

34. Griffiths J, Davies AM, Close CF, Nattrass M (1995) Organizedchaos – Mesa M (1997) Wrist involvement in Hansen's disease. J Bone Joint Surg Br 
computed evaluation of  the neuropathic diabeticfoot. Br J Radiol 68:27–33. 79:753–757.

35. Faglia E, Favales F, Aldeghi A et al. (1998) Change in majoramputation 61. Childs M, Armstrong DG, Edelson GW (1998) Is Charcotarthropathy a late 
rate in a centre dedicated to diabetic footcare during the 1980s: prognostic sequela of  osteoporosis in patients withdiabetes mellitus? J Foot Ankle Surg 
determinants for majoramputation. J Diabetes Complications 12:96–102. 37:437–439.

S.M. Rajbhandari et al.: Charcot neuroarthropathy in diabetes mellitus 1093 62. Young MJ, Marshall A, Adams JE, Selby PL, Boulton AJ(1995) 
36. Foster AV, Snowden S, Grenfell A, Watkins PJ, EdmondsME (1995) Osteopenia, neurological dysfunction, and the developmentof  Charcot 

Reduction of  gangrene and amputations in diabeticrenal transplant patients: neuroarthropathy. Diabetes Care18:34–38.
the role of  a special footclinic. Diabet Med 12:632–635. 63. Gough A, Abraha H, Li F et al. (1997) Measurement ofmarkers of  osteoclast 

37. Berenyi MR, Siegel MW, Schwarz GS (1968) Arthropathyof  the wrist in a and osteoblast activity in patientswith acute and chronic diabetic Charcot 
patient with diabetic neuritis. J Am GeriatrSoc 16:826–831. neuroarthropathy.Diabet Med 14:527–531.

38. Bayne O, Lu EJ (1998) Diabetic Charcot's arthropathy ofthe wrist. Case 64. Cundy TF, Edmonds ME, Watkins PJ (1985) Osteopeniaand metatarsal 
report and literature review. Clinical Orthop357:122–126. fractures in diabetic neuropathy. DiabetMed 2:461–464.

39. Lambert AP, Close CF (1998) Knee neuroarthropathy in apatient with type I 65. Stevens MJ, Edmonds ME, Foster AV, Watkins PJ (1992)Selective 
diabetes. Diabet Med 15:S12. neuropathy and preserved vascular responses inthe diabetic Charcot foot. 

40. Berg EE (1997) Charcot arthropathy after acetabular fracture.J Bone Joint Diabetologia 35:148–154.
Surg Br 79:742–745. 66. Grant WP, Sullivan R, Sonenshine DE et al. (1997) Electronmicroscopic 

41. Phillips S, Williams AL, Peters JR (1995) Neuropathic arthropathyof  the investigation of  the effects of  diabetesmellitus on the Achilles tendon. J Foot 
spine in diabetes. Diabetes Care 18:867–869. Ankle Surg36:272–278.



www.journalmedicalthesis.com

16Journal of Medical Thesis | Volume 2 | Issue 2 | May-Aug 2014 | Page 12-17

Sheikh I  et al

67. Hough AJ, Sokoloff  L (1989) Pathology of  osteoarthritis.In: McCarty DJ 93. McGill M, Molyneaux L, Bolton T, Ioannou K, Uren R, Yue DK (2000) 
(ed) Arthritis and allied conditions: a textbook of  rheumatology. Lea & Response of  Charcot's arthropathy to contactcasting: assessment by 
Febiger, Philadelphia, p 1571. quantitative techniques. Diabetologia43:481–484 .

68. Armstrong DG, Lavery LA (1998) Elevated peak plantarpressures in 94. Henderson VE (1905) Joint affection in tabes dorsalis.J Pathol 10:211.
patients who have Charcot arthropathy. J BoneJoint Surg Br 80-A:365–369 95. Steindler A (1931) The tabtetic arthropathies. JAMA

69. Edmonds ME (1986) The diabetic foot: pathophysiologyand treatment. Clin 96:250.
Endocrinol Metab 15:889–916 96. Sinacore DR (1998) Acute Charcot arthropathy in patientswith diabetes 

70. Jeffcoate W, Lima J, Nobrega L (2000) The Charcot foot.Diabet Med mellitus: healing times by foot location.J Diabetes Complications 12:287–293.
17:253–258 97. Morgan JM, Biehl WC 3d, Wagner FW Jr (1993) Managementof  

71.Wolfe L, Stess RM, Graf  PM (1991) Dynamic pressure analysis of  the neuropathic arthropathy with the Charcot RestraintOrthotic Walker. Clin 
diabetic charcot foot. J Am Podiatr Med Assoc81:281–287. Orthop 296:58–63.

72. Shaw JE, Schie CH van, Carrington AL, Abbott CA, Boulton AJ (1998) An 98. Mehta JA, Brown C, Sargeant N (1998) Charcot restraintorthotic walker. 
analysis of  dynamic forces transmittedthrough the foot in diabetic neuropathy. Foot Ankle Int 19:619–623.
Diabetes Care21:1955–1959. 99. Saltzman CL, Johnson KA, Goldstein RH, Donnelly RE (1992) The 

73. Seabold JE, Flickinger FW, Kao SCS et al. (1990) Indium-111- patellar tendon-bearing brace as treatment forneurotrophic arthropathy: a 
Leukocyte/Technetium-99m-MDP bone and magneticresonance imaging: dynamic force monitoringstudy. Foot Ankle Int 13:14–21.
difficulty of  diagnosing osteomyelitisin patients with neuropathic 100. Guse ST, Alvine FG (1997) Treatment of  diabetic foot ulcersand Charcot 
osteoarthropathy. J Nucl Med31:549–556. neuroarthropathy using the patellar tendon-bearing brace. Foot Ankle Int 

74. Llauger J, Palmer J, Roson N, Bague S, Camins A, CremadesR (2000) 18:675–677.
Nonseptic monoarthritis: imaging features withclinical and histopathologic 101. Boninger ML, Leonard JA Jr (1996) Use of  bivalved ankle-foot orthosis 
correlation. Radiographics20:S263–5278. in neuropathic foot and ankle lesions.J Rehabil Res Dev 33:16–22.

75. Gold RH, Tong MD, Crim JR, Seeger LL (1995) Imagingthe diabetic foot. 102. Baumhauer JF, Wervey R, McWilliams J, Harris GF, Shereff  MJ (1997) 
Skeletal Radiol 24:563–571. A comparison study of  plantar footpressurein astandardized shoe, total contact 

76. Tomas MB, Patel M, Marvin SE, Palestro CJ (2000) Thediabetic foot. Br J cast, and prefabricatedpneumatic walking braces. Foot Ankle Int 18:26–33.
Radiol 73:443–45077. Palestro CJ, Mehta HH, Patel M et al. (1998) 103. Oakley MJ, Wheelwright EF, James PJ (1998) Pneumaticcompression 
Marrow versus infection in Charcot joint: Indium-111 leukocyte and boots for prophylaxis against deep vein thrombosis:beware occult arterial 
technetium-99m sulphur colloid scintigraphy. J Nucl Med39:346–350. disease. BMJ 316:454–455104. Selby PL, Young MJ, Boulton AJ (1994) 

78. Remedios D, Valabjhii J, Oelbaum R, Sharp P, Mitchell R(1998) 99m Tc- B i s p h o s p h o n a t e s : a  n e w  t r e a t m e n t  f o r  d i ab e t i c  C h a rc o t  
nanocolloid scintography for assessing osteomyelitisin diabetic neuropathic feet. neuroarthropathy?Diabet Med 11:28–31.
Clin Radiol53:120–125. 105. Stansberry KB, Moss QE, Peppard HR, McNitt PM, Vinik AI (1999) 

79. Gold RH, Tong DJ, Crim JR, Seeger LL (1995) Imaging the diabetic foot. Intravenous bisphosphonate rapidly reversesthe paradoxical increase in blood 
Skeletal Radiol 24:563–5711094 S.M. Rajbhandari et al.: Charcot flow to the footin charcot neuroarthropathy. Diabetes 48 [Suppl 
neuroarthropathy in diabetes mellitus. 1]:A92(Abstract).

80. Sartoris DJ (1994) Cross-sectional imaging of  the diabeticfoot. J Foot 106. Guis S, Pellissier JF, Arniaud D et al. (1999) Healing ofCharcot's joint by 
Ankle Surg 33:531–545. pamidronate infusion. J Rheumatol 26:1843–1845.

81. Deely DM, Schweitzer ME (1997) MR imaging of  bonemarrow disorders. 107. Strauss E, Gonya G (1998) Adjunct low intensity ultrasoundin Charcot 
Radiol Clin North Am 35:193–212. neuroarthropathy. Clin Orthop 349:132–138.

82. Myerson MS, Alvarez RG, Lam PW (2000) Tibiocalcanealarthrodesis for 108. Hanft JR, Goggin JP, Landsman A, Surprenant M (1998)The role of  
the management of  severe ankle and hindfoot deformities. Foot Ankle Int combined magnetic field bone growth stimulationas an adjunct in the treatment 
21:643–650. of  neuroarthropathy/Charcot joint: an expanded pilot study. J Foot AnkleSurg 

83. Craig JG, Amin MB, Wu K et al. (1998) Osteomyelitis ofthe diabetic foot: 37:510–515.
MR imaging – pathological correlation.Radiology 203:849–855. 109. Grady JF, O'Connor KJ, Axe TM, Zager EJ, Dennis LM, Brenner LA 

84. Morrison WB, Schweitzer ME, Batte WB, Radack DP, (2000) Use of  electrostimulation in the treatment of  diabetic 
Russel KM (1998) Osteomyelitis of  the foot: relative importance of  primary and neuroarthropathy. J Am Podiatr MedAssoc 90:287–294.

secondary MR imaging signs. Radiology 207:625–632. 110. Sequeira W (1994) The neuropathic joint .  Clin Exp 
85. Shapiro SA, Stansberry KB, Hill MA et al. (1998). Normalblood flow Rheumatol12:325–337.

response and vasomotion in the diabeticCharcot foot. J Diabetes Complications 111. Simon SR, Tejwani SG, Wilson DL, Santner TJ, Denniston NL (2000) 
12:147–153. Arthrodesis as an early alternative to non-operative management of  Charcot 

86. Steuer A, Seemungal BM, Grenfell A (1996) A hot ankle.Lancet 347:586 arthropathy ofthe diabetic foot. J Bone Joint Surg Am 82:939–950.
87. Praest BM, Greiling H, Kock R (1997) Assay of  synovial fluid parameters: 112. Boyko EJ, Ahroni JH, Stensel V, Forsberg RC, Davignon DR, Smith DG 

hyaluronan concentration as a potentialmarker for joint diseases. Clin Chim (1999) A prospective study of  the risk factors for diabetic foot ulcer. The Seattle 
Acta 266:117–128. DiabeticFoot Study. Diabetes Care 22:1036–1042.

88.Vesco L, Boulahdour H, Hamissa S et al. (1999) The value of  combined 113. Cavanagh PR, Ulbrecht JS, Caputo GM (2000) New developmentsin the 
radionuclide and magnetic resonance imaging  in the diagnosis and biomechanics of  the diabetic foot. DiabetesMetab Res Rev 16 [Suppl 
conservative management ofminimal or localized osteomyelitis of  the foot in 1]:S6–S10.
diabetic patients. Metabolism 48:922–927. 114. Giurini JM (1994) Applications and use of  in-shoe orthosesin the 

89. Pinzur MS, Shields N, Trepman E, Dawson P, Evans A (2000) Current conservative management of  Charcot foot deformity.Clin Podiatr Med Surg 
practice patterns in the treatment of  Charcotfoot. Foot Ankle Int 21:916–920. 11:271–278.

90.Young MJ (1999) The management of  neurogenic arthropathy:a tale of  115. Inlow S, Kalla TP, Rahman J (1999) Downloading plantarfoot pressures 
two charcots. Diabetes Metab Res Rev15:59–64. in the diabetic patient. Ostomy WoundManage 45:28–34.

91. Sinacore DR, Withrington NC (1999) Recognition and management of  116. Stone NC, Daniels TR (2000) Midfoot and hindfoot arthrodesesin diabetic 
acute neuropathic (Charcot) arthropathiesof  the foot and ankle. J Orthop Charcot arthropathy. Can J Surg 43:449–455.
Sports Phys Ther29:736–746. 117. Catanzariti AR, Mendicino R, Haverstock B (2000) Ostectomyfor diabetic 

92. Frykberg RG, Mendeszoon E (2000) Management of  thediabetic Charcot neuroarthropathy involving the midfoot.J Foot Ankle Surg 39:291–300.
foot. Diabetes Metab Res Rev 16 [Suppl1]:S59–S65. 118. Tisdel CL, Marcus RE, Heiple KG (1995) Triple arthrodesisfor diabetic 



www.journalmedicalthesis.com

17 Journal of Medical Thesis | Volume 2 | Issue 2 | May-Aug 2014 | Page 12-17

Sheikh I  et al

peritalar neuroarthropathy. Foot Ankle Int16:332–338. 127. Pinzur MS (2000) Charcot's foot. Foot Ankle Clin 5:897–912
119. Sticha RS, Frascone ST, Wertheimer SJ (1996) Major arthrodesesin 128. Pinzur MS (1999) Benchmark analysis of  diabetic patientswith 

patients with neuropathic arthropathy. J FootAnkle Surg 35:560–566. neuropathic (Charcot) foot deformity. Foot Ankle20:564–567.
120. Early JS, Hansen ST (1996) Surgical reconstruction of  thediabetic foot: a 129. Sanders LJ, Frykberg RG. The Charcot Foot. In: Frykberg, ed. The High 

salvage approach for midfoot collapse.Foot Ankle Int 17:325–330. Risk Foot in Diabetes Mellitus. New York: Churchill Livingstone; 1991:325-
121. Papa J, Myerson M, Girard P (1993) Salvage with arthrodesis,in 335.

intractible diabetic neuropathic arthropathy of  thefoot and ankle. J Bone Joint 130. Schon LC, Easley ME, Weinfeld SB. Charcot neuroarthropathy of  the 
Surg Br 75:1056–1066S.M. Rajbhandari et al.: Charcot neuroarthropathy in foot and ankle. Clin Orthop Relat Res. Apr1998 (349) : 116-131. 
diabetes mellitus 1095. 131. Trepman E, Nihal A, Pinzur MS. Current topics review: Charcot 

122. Grant WP, Sullivan R, Sonenshine DE et al. (1999) Treatmentof  Charcot neuroarthropathy of  the foot and ankle. Foot Ankle Int. Jan 2005;26(1):46-
neuroarthropathy with Achilles tendonlengthening. Diabetes 48 [Suppl 63.
1]:A401 (Abstract).

123. Schon LC, Easley ME, Weinfeld SB (1998) Charcot neuroarthropathyof  
the foot and ankle. Clin Orthop 349:116–131.

124. Thompson RC Jr, Clohisy DR (1993) Deformity followingfracture in 
diabetic neuropathic osteoarthropathy. Operative management of  adults who 
have type-I diabetes. J Bone Joint Surg Am 75:1765–1773

125. Brodsky JW, Rouse AM (1993) Exostectomy for symptomaticbony 
prominences in diabetic charcot feet. ClinOrthop 296:21–26.

126. Myerson MS, Edwards WH (1999) Management of  neuropathicfractures 
in the foot and ankle. J Am Acad Orthop Surg 7:8–18.

Conflict of Interest: Nil 
Source of Support: None

How to Cite this Article:

Journal Medical Thesis 2014  May-Aug ; 2(2):12-17

Sheikh F, Sheikh I, Shah S, Menon A. Charcots Arthropathy in Diabetics :An Experience in Treatment with Ilizarov External Fixator 

Technique. 

Full Thesis and Master Chart available on 
www.journalmedicalthesis.com


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

