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A) INTRODUCTION 
 

Knee osteoarthritis is a frequent pathology.
[1, 14, 18, 20, 26]

 It 

is a progressive disease; Untreated, the functional 

prognosis is poor with joint destruction and consequently 

a major handicap. The tibial valgus osteotomy is the 

feature of choice in young subjects with early 

osteoarthritis.
[11, 13, 26]

 

 

The management of this pathology is often affected in 

our country due to the reluctance of patients, their socio-

economic conditions and the inadequacy of social 

security coverage. We are often in front of elderly 

patients, tares with an advanced stage of osteoarthritis 

and a significant deformation of the knee. How accurate 

is the patient's death for retirement age (60) and/or if he 

has significant angular deformity and advanced 

osteoarthritis? Is prosthetic replacement the only possible 

indication? What if this disease was an unfavorable 

socio-economic condition? This work proposes to make 

a retrospective study about 62 knees performed in 52 

patients aged over 60 years whose main objective is to 

make an epidemiological, clinical and radiological study 

in order to evaluate the immediate results and to distance 

with a minimum follow-up of 5 years, from the tibial 

valgus osteotomy. 

 

B) MATERIEL AND METHODES 

1- Material 

Out of a total of 108 files collected for this retrospective 

study between 2015 and 2022 at the Ibn Sina Hospital in 

Rabat, 52 were retained, therefore 62 tibial valgus 

osteotomies and meeting the inclusion criteria (A 

complete clinical and radiological file and follow-up at 

least 5 years). 

a) Epidemiological data 

The average age was 66 1⁄2 years with extremes between 

60 and 78 years. The distribution of patients according to 

age groups found that 46% were over 65 years old. A 

clear female predominance was noted with 40 women for 

12 men. The left side was slightly more affected and only 

10 patients were operated on both sides. The socio-

economic conditions of patients judged through a pre-

established social record in the service were poor in 42% 

of cases. The particularity of this series of relatively old 

patients is that it was aimed at a relatively vulnerable and 

impaired population, 46% of the patients had at least one 

impairment (Table 1). Obesity was noted in 65% of 

patients with an average body mass index of 33. 

 

Tab 1: Pathological history of patients in the series. 
 

HTA 19 

Diabetes 9 

Respiratory 2 

Dyslipidemia 3 

Ischemic heart desease 2 

Hepatobiliary 6 

Ulcer 8 

  

b) Clinical data  

The duration of evolution of the clinical symptoms of 

gonarthrosis before its management was on average 8.5 

years with extremes of 6 months to 20 years. Gonalgia 

was the reason for consultation and the most important 
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functional complaint. The evaluation of the pain was 

made on subjective criteria in 4 stages. They were most 

often of mixed type and qualified as major for 92% of 

patients. 

 

The walking distance was limited between 100 and 500 

meters in 72% of cases. Although this parameter testifies 

to the importance and scalability of knee osteoarthritis, it 

remains multifactorial, especially for this segment of the 

elderly population and where defects (cardiovascular, 

respiratory, neurological, etc.) play a significant role in 

it. 

 

In this series knee flexion was rarely altered, however an 

affected knee flexum was noted in 28 knees. This was 

greater than 15° for 5 knees. On the other hand, 15 knees 

suffered from associated ligament laxity, it was external 

lateral peripheral for 80% of them and anterior for the 

rest. Almost all of the patients had patellofemoral 

syndrome associated with femoro-tibial involvement. 

 

c) Radiological data 

The radiological assessment included for all the patients 

a standard X-ray of both knees face and profile in load in 

pre, post-operative, consolidation and follow-up, femoro-

patellar incidences and a pangonogram of the two lower 

limbs pre-operative and at the recoil. According to the 

Ahlback classification
[1]

 (Table 2), 68% of patients had 

stage II osteoarthritis, 21% stage 3 and 8% stage IV. The 

external femoro-tibial compartment was affected in 60% 

of cases and the femoro-patellar compartment was 

affected to varying degrees in 79% of cases. The 

mechanical femoro-tibial angle, which measured the 

overall varus deformity, was on average 11.3° with 

extremes of 3° to 24°. 

 

In half of the cases, this angular deformity was greater 

than 12° varus. The internal tibial angle, which is the 

intersection between the tibial mechanical axis and the 

tangent to the tibial plateaus, was on average 84° with 

extremes of 78° to 87°. The Levigne and Dejour angle, 

which measures the constitutional varus, was on average 

2.9° with extremes of 0 to 10°. 

 

 

 

 

Tab 2: Radiological classification of arthritis of the knee, according to Ahlback. 
 

 
 

2- Methodes 

All patients underwent tibial valgus osteotomy by 

external closure, the aim of which was to obtain angular 

correction of the axial deformity between 3 and 6° 

valgus. The operation was performed under locoregional 

anesthesia for all patients. A fibular osteotomy was 

associated in 61 cases, it was performed at the 1/3 middle 

1/3 distal junction. Only one case of proximal 

tibiofibular disarticulation was made. A gesture on the 

femoro-patellar was associated in 79% of cases (release 

of the lateral patellar wing and/or Maquet effect). 

Osteosynthesis of the tibial osteotomy was performed 

using a T-plate in 44 cases, a swan-neck plate blade in 17 

cases and only one case of stapling requiring additional 

cruropedial cast. The duration of hospitalization was on 

average 6 days during which functional rehabilitation 

was started from the first day. Weight bearing was 

authorized on the 45th day, mean time for consolidation 

of the osteotomy site. 

 

C) RESULTS 

1- Clinical results 

The results were evaluated with a minimum follow-up of 

five years. The mean follow-up was 7.22 years with 

extremes of 5 and 16 years. The evaluation of our results 

was made according to functional criteria (pain, mobility 

and instability) by referring to the functional evaluation 

of the Guépard group
[9]

 (Table 3). Overall, we obtained 

70% excellent and good results, 15% average and 16% 

poor results. 

 

Depending on the radiological stage of osteoarthritis, we 

found that the evolution of the stage of pain was good in 

85% of cases for stages I and II against only 52% for 

stage III and IV. The study of pain according to the 
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initial varum shows a significant difference in favor of 

patients with a global varum less than or equal to 12° and 

patients with a varus strictly greater than 12°. According 

to the epiphyseal varus (Levigne), we found a 

statistically significant difference in favor of the tibia 

vara compared to the right tibia. 

 

We observed a marked improvement in walking distance 

in 63% of cases. This improvement was not significant 

according to the age of the patients. In addition, the 

difference was statistically significant depending on the 

existence or not of associated tares in favor of untared 

patents. 

 

Depending on the presence or absence of signs of 

preoperative ligament instability, the results were better 

for the knees which were stable. 

Depending on the angular correction, we noted that the 

result was better with a statistically significant difference 

for the subjects who had a valgus maintained between 1 

and 4° at follow-up with 86% good results. These results 

change for patients with either varus or overcorrection in 

valgus of more than 7° at follow-up with respectively 26 

and 65% good results. 

 

All of these clinical data ultimately enabled us to 

measure the duration of satisfaction of the patients in this 

series after the tibial valgus osteotomy. We obtained an 

average duration of 5.5 years with extremes between 1 

and 14 years. 

 

 

 
 

2- Radiological results 

Radiologically, tibial valgus osteotomy stabilized 

osteoarthritic lesions of the internal femoro-tibial 

compartment in 71% of cases. The reappearance of the 

joint line was noted in 17% of cases for Ahlback stage III 

and IV knees. In addition, radiological worsening of the 

lesions was noted in 11% of cases for the internal 

femoro-tibial compartment, in 37% of cases for the 

external femoro-tibial compartment and in 40% of cases 

for the femoro-tibial compartment. patellar. 

 

Preoperatively, we had a series with an average varum of 

11.3° with extremes of 3 to 24°. At the last follow-up, 

76% of our patients had a valgus with an average of 

1.25° of valgus. We noted 11 patients who had a 

hypercorrection greater than 6° and 15 patients who 

presented a residual varum varying between 3 and 22°. 

 

3- Complications 

Two intraoperative incidents were noted, a type of 

fracture of the proximal tibial epiphysis, which evolved 

well. We deplored a case of sural phlebitis which 

progressed well under anticoagulant treatment, a case of 

superficial skin infection and a case of secondary 

infection which progressed well after removal of the 

material. Belatedly we deplored 5 cases of pseudarthrosis 

of the site of the fibular osteotomy which was slightly 

painful in only 2 cases, one case of sepsis 4 years after 

surgery and one case of intra-articular protrusion of a 

screw. 

 

D) DISCUSSION 

The tibial valgus osteotomy is a therapeutic tool of great 

importance in the treatment of knee osteoarthritis. It is 

practically the indication of choice, with some 

exceptions in internal femorotibial osteoarthritis in 

young subjects.
[23, 26, 29]

 Some authors had noted a 

deterioration in functional results with age, making it a 

real failure factor.
[20, 27]

 Langlais
[24]

, notes that age is 

considered an indirect factor of failure because 

osteoarthritis for these subjects is relatively advanced. 

For Levigne
[26]

, Coventry
[7]

 and Keene
[23]

, advanced age 

does not contraindicate tibial valgus osteotomy provided 

that the osteoarthritis is not advanced enough, the 

angular deformity is slight and good angular correction. 

Regardless of age, tibial valgus osteotomy can improve 
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pain by creating favorable biomechanical conditions.
[9]

 

The result on pain is all the better as the subject suffers 

more.
[6, 23, 24]

 However, the effect of osteotomy on pain 

wears out over time.
[7, 14]

 

 

Before indicating a tibial valgus osteotomy, it is 

essential, according to the majority of authors, to look for 

ligament laxity, which constitutes a limiting factor for 

the practice of conservative treatment due to a recurrence 

of deformation.
[8, 14, 35]

 In our series, we noted 15 cases of 

ligament instability, including 12 external frontal ones. 

At the last follow-up we noted in this group 53% of good 

results. For Descamps
[11]

, external laxity greater than 10° 

on stress images is a contraindication to osteotomy. On 

the other hand, some authors attribute a stabilizing role 

to the osteotomy.
[12, 14, 20]

 Without taking into account the 

age factor, we compared our results with those of the 

literature (Table 5). through these results we can say that 

the results of tibial valgus osteotomy for subjects over 60 

are satisfactory given the hindsight of our series 

compared to the rest of the literature, which is long, and 

the vulnerability neerability of the age group. 

 

Table 4: Overall clinical result of our series and of the different series in the literature. 
 

Série Number of knees % Good results A decline 

Our serie 72 70% 5 - 15 

Decamps [34] 44 86% 1 - 8 

Coventry [29] 58 67,5% 10 

Insall [62] 83 85% 5 

Goutalier [45] 93 90% 5 

Levigne [79] 66 69% 1 – 6 

Jemaa [66] 80 42,5ù 2 - 6 

 

The advanced stages of osteoarthritis (III, IV and V) are 

considered as a contraindication to the practice of a 

conservative treatment such as tibial valgus osteotomy 

and this because of fairly advanced wear, retractions in 

concavity and distension in the external ligament 

compartment source of both lack of correction and 

recurrence of the deformity.
[11]

 For other authors, 

although the best results are obtained for the less 

advanced stages, tibial valgus osteotomy retains a place 

in the therapeutic arsenal of advanced stages of 

osteoarthritis with variable rates of good results. . Even 

more, osteotomy found a preponderant place for patients 

with fairly advanced knee osteoarthritis with a poor 

socioeconomic status, which contraindicated prosthetic 

replacement.
[4]

 This indication takes an important place 

in the therapeutic indication in our society. 

 

For Dejour
[10]

, concomitant damage to the external 

femorotibial compartment is a contraindication to 

performing a tibial valgus osteotomy. Goutalier
[13]

 found, 

in a series of 93 knees, that involvement of the lateral 

femoro-tibial is not a contraindication to the practice of 

conservative treatment provided that the involvement is 

not very advanced. Holden
[19]

 as well as Keene and 

Dyreby
[22]

 found no correlation between the extent of 

osteoarthritic lesions and their results. In our series, 58% 

of cases had concomitant osteoarthritis of the external 

compartment, however, at follow-up we obtained 60% of 

good results. 

 

Another particularity relating to this age group reported 

by the majority of authors
[3, 13, 17, 28]

 is the frequent 

association of a patellofemoral osteoarthritis component. 

In our series, 79% of patients presented with associated 

patellofemoral osteoarthritis to varying degrees. The 

practice of a procedure associated with tibial valgus 

osteotomy for patellofemoral decompression is widely 

debated in the literature.
[12, 17, 18, 32]

 Blanchard
[3]

, in a 

series of 250 cases, observed that patent femoro-patellar 

lesions, even functionally not very troublesome, seem to 

justify patellar decompression in addition to the 

realignment osteotomy. Mascard
[28]

, concludes that the 

benefits of this decompression gesture only appear late. 

Furthermore, N'guyen et al.
[31]

, in a comparative 

retrospective study between tibial valgus osteotomy 

alone and associated with a Maquet effect, concluded 

that there was no statistically significant difference 

between these two procedures. In our study, we observed 

at the last follow-up a better functional result for patients 

who had an associated procedure on the patellofemoral 

bone. On the other hand, the discussion concerns the fact 

of associating a procedure on the femoro-patellar or 

opting instead for a prosthetic replacement. For 

Goutalier
[13]

, the association of patellofemoral 

osteoarthritis with femoro-tibial osteoarthritis only leads 

to arthroplasty if it is extremely advanced. Bauer
[2]

 does 

not consider the existence of patellofemoral osteoarthritis 

as a contraindication to valgus osteotomy. However, they 

specify that in certain advanced forms, arthroplasty may 

become necessary. 

 

Another prognostic factor that was not without 

importance is the angular correction. Most of the studies 

found that a frontal correction which was maintained 

between 3 and 6° of valgus is correlated with a good 

functional and radiological result. Goutalier
[13]

 and 

Hernigou
[18]

 report that all patients whose valgus 

remained between 3 and 6° remained relieved without 

radiological deterioration beyond 10 years. And noting 

that a postoperative valgus of more than 6° would be 

likely to deteriorate the external compartment and lead to 

a poor result. Recurrence of varus would be more 

frequent in the event of a correction of less than 3° of 

valgus. Simurda
[32]

 finds 87% good results when the 
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correction at the last follow-up was greater than 6°, 

whereas this rate drops to 37% when the correction was 

less than 5° valgus. For Insall
[20]

, Vainionpaa
[33]

 and 

Coventry
[7]

 the ideal correction is 10°. They consider that 

it is beyond this value that the degradation of the external 

compartment can occur and that the deformation can 

cause aesthetic discomfort. Levigne
[26]

 finds satisfactory 

results with a valgus between 1 and 4°. He also thinks 

that there is no ideal mechanical femoro-tibial angle and 

that the ideal correction must take into account the 

constitutional tibial varus. In our series, patients with 

valgus at the last follow-up had a percentage of good 

results of 82%. 

 

E) CONCLUSION 

Age is not a limiting factor in the therapeutic choice and 

the tibial valgus osteotomy retains a prominent place in 

the therapeutic arsenal for knee osteoarthritis on the 

genu-varum, ensuring clinical improvement in the short 

and medium term. term. Moreover, the only guarantee of 

a good lasting result is the meticulous analysis of the 

functional impairment, the clinic, the radiological 

parameters and finally an adequate technique once the 

indication of a tibial valgus osteotomy has been retained. 

 

CONSENT  
The patients have given their informed consent for the 

case to be published.  

Competing Interests  
The authors declare no competing interest.  

Authors 'Contributions  
All authors have read and agreed to the final version of 

this manuscript and have equally contributed to its 

content and to the management of the manuscript. 

 

REFERENCES 

1. Ahlback S. Osteoarthrosis of the knee. A 

radiographic investigation. Acta Radiol., 1968; 277: 

7-72.  

2. Bauer GCH. Le choix du traitement dans la 

gonarthrose. Rev Chir Orthop., 1981; 67: 329-35.  

3.  lanchard      ord     arotte    et al  

 st otomies ti- biales de valgisation. Rev Chir 

Orthop., 1979; 65: 209-19.  

4.  ouabdallah    valuation de la technique de 

l ost oto- mie tibiale de valgisation par ouverture 

interne dans le traitement des gonarthroses 

lat ralis es  Th se de m decine Tunis 2  1  

5. Brouwer, Bierrua-Zeinstra, Koveringe et al. Patellar 

height and the inclination of the tibial plateau after 

high tibial osteotomy : The open versus the closed 

wedge technique. J. Bone Joint Surg., 2005; 87B: 

1227-32.  

6. Brouwer R, Raiji vant. Osteotomy for treating knee 

osteoarthritis. Cochrane database syst. Rev., 2007; 

18: CD004019.  

7. Coventry MB, Bowman W. Long term result of 

upper tibial osteotomy for degeneration anthritis of 

the knee. Acta Orthop Belg., 1982; 48: 139-56.  

8. Debeyre J, Artigou JM. Les indications et les 

r sultats de l ost otomie tibiale   nfluence de la 

laxit    ev  hir  rthop., 1973; 59: 641-56.  

9.  ejour     istoire naturelle de l arthrose f moro-ti- 

biale   onn es anatomiques  biom caniques  classi- 

fication anatomo-clinique. 7 me  ourn e Lyonnaise 

du Genou, 1991:97-114.  

10.  ejour     ndication th rapeutique dans l arthrose 

f - moro-tibiale. 7 me  ourn e  yonnaise de 

Chirurgie du Genou, 1991: 404-12.  

11.  escamps     arsaillon     huster   et al   ynth se 

angu- laire dans l ost otomie tibiale haute de 

valgisation pour arthrose. Rev Chir Orthop., 1987; 

73: 231-6.  

12.  evaquet     evenir   long terme des ost otomies 

de valgisation par addition interne dans la 

gonarthrose f moro-tibiale interne sur genu varum 

   proposd une s rie de 36 cas avec un recul moyen 

de   4 ans  Th se m dicine  ngers 1  2   

13. Goutalier D, S Van Driessche, O Manicom. 

Influence of lower-limb on long-term outcomes of 

tibial valgus os- teotomy for medial compartment 

knee osteoarthritis. J Bone joint Surg., 2006; 88A: 

2439-47.  

14. Grelsaner RP. Unicompartmental osteoarthrosis of 

the knee. J Bone joint Surg., 1995; 77A: 278-92.  

15. Grelsaner RP. Unicompartmental osteoarthrosis of 

the knee. J Bone joint Surg., 1995; 77A: 2 78-92.  

16. Hernigou Ph,Goutallier D. Usure osseuse sous chon- 

drale des plateaux tibiaux dans les gonarthroses   - 

moro-tibiales.  spects radiologiques sur l incidence 

de profil   orr lations cliniques  anatomiques et 

cons quences   ev  humatol., 1990; 57: 67-72.  

17.  ernigou  h  outallier     evenir de l articulation 

f moro-patellaire du genu-varum arthrosique apr s 

os- t otomie tibiale de valgisation par addition 

interne. Rev  Chir Orthop., 1987; 73: 43-8.  

18.  ernigou  h   ecul   plus de 2  ans de la 

gonarthrose f moro-tibiale interne apr s ost otomie 

tibiale de valgisation. Rev Chir Orthop., 1996; 82: 

241-50.  

19. Holden DL, James SL, Larson RL et al. Proximal 

tibial osteotomy in patients who are fifty years old 

or less. A long term follow up study. J Bone Joint 

Surg., 1974; 56: 1397-405.  

20. Insall JN, Douglas Mj, Msika C. High tibial 

osteotomy for varus gonarthrosis. J Bone Joint 

Surg., 1984; 66A:1040-48.  

21. Ivarsson I, Myenerts R, Gillquist J. High tibial 

osteotomy for medical osteoarthritis of the knee a 5 

to 7 and 11 to 13 year follow up. J Bone Joint Surg., 

1990; 72A: 238-44.  

22. Keene JS, Dyreby JR. High tibial osteotomy in the 

treat- ment of osteoarthritis of the knee. J Bone Joint 

Surgery 1983; 65A: 36-42.  

23. Keene JS, Monson DK, Robert MDJ et al. 

Evaluation of patients for high tibial osteotomy. Clin 

Orthop., 1989; 243: 157-65.  

24.  anglais    Thomazeau     a pr vention des erreurs 

angulaires dans les ost otomies de soustraction 



Karim et al.                                                                          World Journal of Pharmaceutical and Medical Research 

 

www.wjpmr.com        │         Vol 9, Issue 5, 2023.          │         ISO 9001:2015 Certified Journal         │ 

 

169 

externe. 66 me r union annuelle de la      T  

Rev Chir Orthop 1; 78: 102-4.  

25.  anglais     e  ormand     es  checs des 

ost otomies tibiales de valgisation pour gonarthrose 

et leurs reprises    tude du compartiment interne  

66 me r union annuelle de la      T   ev  hir 

Orthop., 1992; 78: 102-4.  

26.  evigne  h   onnin     st otomie tibiale de 

valgisa- tion pour arthrose f moro-tibiale interne. 

7 me journ e  yonnaise de chirurgie du  enou, 

1991: 142-68.  

27. Maquet P. Traitement chirurgical conservateur de 

l arthrose du genou   cta  rthop  elg., 1982; 48: 

204-59.  

28.  ascard      sultats   long terme des ost otomies 

tibiales de valgisation pour arthrose f moro-tibiale 

in- terne    propos de 164 cas   plus de   ans de 

recul  Th se  ed   avier-Bichat, 1992; 45.  

29. Matthews LS, Goldstein SA, Malvitz TA et al. 

Proximal tibial osteotomy. Factors that influence the 

duration of satisfactory function. Clinical 

Orthepedics and Related Research, 1988; 229: 193-

200.  

30.  eherzi      es proth ses totales du genou   

glisse- ment   propos de 1   cas  Th se   dicine 

Tunis 2000.  

31. Nguyen C, Rudan J, Simurda MA et al.High tibial 

osteotomy compared with high tibial and maquet 

procedures in midial and patello femoral 

compartment osteoarth- ritis. Clinical orthopaedics 

and related research, 1989; 245: 179-87.  

32. Simurda MA. High tibial osteotomy. Clin Orthop., 

1990; 255: 251-7.  

33.  ainionp        ike    kirves   et al  Tibial 

osteotomy for osteoarthritis of the knee. J Bone Joint 

Surg 1989; 63A:938-46.  

34.  eill     chneider     imon     es ost otomies du 

ge- nou dans le traitement de la gonarthrose  

         T   union  nnuelle 1      ev  hir 

Orthop., 1981; 67:119-22.  

35. Waugh W, Chir M. Tibial osteotomy in the 

management of osteoarthritis of the knee. Clin 

Orthop., 1986; 210: 55-61.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


