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Introduction:
Osteo-arthritis (OA) is an increasing problem 
in our part of the world. It aff ects a vast major-
ity of the population,1 resulting in pain, func-
tional limitation, disability, poor quality of life 
and substantial health super-intendency cost.2 

According to some population surveys, radio-
graphic OA of the knee aff ects increasingly than 
33% of persons age 60 years and older.3 It may 
moreover stupefy the younger population sec-
ondary to mechanical stress or without traumat-
ic meniscal injuries or ligamentous laxity with 
chronic knee malalignment.4 Th e natural under-

tow of the disease manifests deletrious eff ects 
if left  untreated, and symptomatic resurgence 
without any treatment seldom occurs.5 Th e ma-
jor risk factors in etiology of osteo-arthritis are 
wide age, increased BMI, nature of work, history 
of  trauma and family history.6 Th e underlying 
rationalization for minutiae of joint degenera-
tion is the transubstantiation in the biomechani-
cal turning which causes a-symmetrical weight 
distribution on the joint hence resulting in OA 
knee.4

Management of older patients with wide dis-
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ease is relatively straight forward and total knee 
replacement remains the gold standard of treat-
ment.7 On the other hand, younger patients with 
early disease pose a rencontre with treatment 
options stuff  largely controversial.8 Patients 
should be initially treated non-operatively with 
physiotherapy, orthroses, walking aids, non stri-
adal anti-infl ammatory drugs (NSAIDs) chon-
droitin sulphate, glucosamine intra-articular 
steroid injections, hyaluronic wounding and 
analgesics.9

Pharmacological therapy for pain relief is con-
sidered to be the under-structure constructive 
management. But pain killers are associated 
with side eff ects if used long term, especially 
NSAIDs have well known side eff ects that limit 
their usage.10 Apart from this, they only tend to 
provide temporary pain relief. In some cases up 
to 3 months and are increasingly of time own-
ership techniques rather than therapeutic mea-
sures.

Anatomicaly, the knee is in 5-7 degrees of valgus. 
Th e mechanical turning is such that 60% of the 
soul weight is transmitt ted through the medial 
compartment while 40% passes through the lat-
eral compartment.4 Chronic mechanical stress 
or traumatic injury may rationalization shift ing 
of the turning so that predominantly the me-
dial compartment becomes overloaded which 
results in early degeneration of the medial com-
partment of the knee.

Th e main objective of surgery was to correct the 
unwont varus in the knee joint  hence offl  oad-
ing the medial compartment of the knee and 
ultimately to unzip an corporeal valgus overcor-
rection of 6-10 degrees. Various techniques have 
been used to unzip the same. Controversy still 
exists as to the nomination between nomina-
tion of procedure i.e. opening and latt er wedge 
osteotomy, type of graft , method of fi xation and 
overall effi  cacy in comparison to uni-compart-
mental knee Arthoplasty.

Material and Methods:
Th e  descriptive case study was conducted in the 
Department of Orthopedics and Spine Surgery, 

Ghurki Trust Teaching Hospital, Lahore from 
1st October 2015 to 30th September 2017. 60 
cases were  selected with non probability non 
sampling technique. All patients of either sex 
between age 20-45 years having Ahlbäck grade 
I and II (table 2) with pre-op range of move-
ment (ROM) 0-120o and having grade III or IV 
pain according to Sikorski and Barrington pain 
scale were included while patients having patel-
lofemoral arthritis having pre-operative fl exion 
contracture > 5o at the knee and  having grade I 
or II pain according to Sikorski and Barrington 
pain scale were excluded. Informed consent 
were taken. Demographic information, history, 
complete examination were done and investi-
gations including full length radiographs of the 
limb were done to measure the pre-operative 
mechanical axis. Th e procedures were carried 
out under spinal or general anesthesia. Th e tibial 
osteotomy was  performed and aft er achieving 
the desired correction an iliac crest cortico-can-
cellous autograft  was placed in the wedge and an 
L-plate with screws applied, to provide stability. 
Following the procedure, the knee was placed 
in a knee immobilizer and the patient was kept 
non weight bearing for 6 weeks. Radiographs 
were taken immediately post-operatively and 
then at 6 and 12 weeks to assess the degree of 
correction of mechanical axis. Mechanical axis 
refers to the angle formed between a line drawn 
from the center of the femoral head to the me-
dial tibial spine and a line drawn from the medial 
tibial spine to the center of the ankle joint. It is 
measured on full length radiographs of the limb 
and shall be assessed accordingly. Serial evalua-
tion were done aft er 3 months &  6 months. Th e 
goal of the surgery was to achieve 6-10 degrees 
of anatomical valgus of the knee which was 
considered signifi cant & post-operative reduc-
tion in pain was assessed by the Sikorski and 
Barrington Pain Scale (Table 1) and compared 
to the preoperative score, and achievement of 
grade I or II was considered as signifi cant. All 
data was entered initially entered on a proforma 
and then were analyzed accordingly using the 
SPSS version 16.0. Th e variables which were an-
alyzed included demographic information, pain 
relief & correction of mechanical axis and of the 
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knee. Th e quantitative variables like age were 
presented as Mean+Standard deviation. Th e 
qualitative variables like pain relief & correction 
of mechanical axis are presented as percentages 
and frequencies. 

Results:
A total of 60 patients having Ahlbäck grade I 
and II knee osteoarthritis were included in this 
study. Th ere were 39 males (65%) and 21 fe-
males (35%)  with   35.3+6.86 years of mean 
age. Male to female ratio was 1.8:1. Th ere were 
13(21.6%) patients in age group 20-30 years, 
47(78.3%) of patients in age group 31-45 years. 
24(40%) of patients had Ahlbäck grade I pre-
operatively, 36(60%) had Ahlbäck grade II. Pre-
operatively, 38(63.3%) patients were classifi ed 
as having Grade III pain while 22(36.7%) had 
grade IV pain, according to Sikorski and Bar-
rington pain score.Table 2 showed that the pain 
relief in patients, 50 patients (83.3%) had signif-
icant pain relief post operatively and 10 patients 
(16.6%) had no pain relief. Out of 60 patients, 

53 patients (88.3%) had signifi cant correction 
of the mechanical axis and 7 patients (11.6%) 
did not have post-operative correction of the 
mechanical axis (table 3).

Discussion:
Osteoarthritis is the commonest joint disease, 
sparing no age, race or geographic area. It shows 
increased prevalence with up-and-coming age. 
Upper tibial osteotomy for the treatment of os-
teo-arthritis of the knee was introduced in the 
1960s without studies by Jackson and Waugh.11 
Th e outcome is achieved by transmitt ing the 
weight to the normal compartment from the 
tremorous compartment. Some studies oppose 
that the helpful eff ect of osteotomy is purely 
mechanical in nature,11,12 but there is moreover 
vestige that this bio-mechanical principle of 
the operation might not be true.13 Osteotomy 
remained the only nomination of surgical treat-
ment for arthrosis of the knee surpassing the 
outstart of total knee arthroplasty (TKA ), which 
reverted the treatment of osteo-arthrosis, but 
upper tibial osteotomy is still indicated in vari-
ous cases. Plane surpassing the outstart of TKA , 
proximal tibial osteotomy was recommended 
only for patients who had uni-compartmental 
osteo-arthrosis of the knee. Th e major advan-
tages of osteotomy are preservation of unortho-
doxy stock and intra-articular structures. Upper 
tibial osteotomy is most oft en used with young 
and zippy patients. Symptomatic resurgence 
without any treatment is rare. Th e natural un-
dertow of femorotibial arthrosis will manifest 
unfavorable results, pain and loss of function, if 
left  untreated.14

Coventry has shown that upper tibial osteotomy 
improves the knee function and  moreover al-
lows healing of the reasoned ossein.15 Th ere is 
no signifi cant loss of motion as a result of the 
osteotomy. It is associated with fewer compli-
cations, and the age of the patient at the time 
of the osteotomy does not stupefy the fi nal 
outcome.16 In the results of Odenbring et al., 
without arthroscopic follow-up, chondro-cyte 
proliferation could be seen to some extent in 
osteo-tomized knees, but the extent of ossein 
regeneration does not correlate with the clinical 

Table-1: Sikorski and Barrington Pain Scale 

 Stage Description
Stage 1 No pain

Stage 2 Mild Pain

Stage 3 Moderate Pain

Stage 4 Severe Pain

Table-2: Ahlbäck grading of  Osteoarthritis

Grade 1 Narrowing of joint space

Grade 2 Narrowing of joint space with marginal osteophytes

Grade 3 Narrowing of joint space with marginal osteophytes and subchondral sclero-
sis

Grade 4 Obliteration of joint space with erosion of bone/subchondral cysts

Grade 5 Obliteration of joint space with erosion of bone with instability and sublux-
ation of joint.

Table-3: Frequency distribution of Post operative Pain relief

Pain Relief Frequency(n) Percentage(%)
Yes 50 83.3

No 10 16.7

Table-4: Frequency distribution of Post operative Mechanical axis correction

Mechanical Axis Correction Frequency Percentage
Yes 53 88.3

No 11 11.6
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outcome.16 Th e relative soul weight and weedy 
correction are associated with the elapsing of 
survival equal to Coventry et al.17 Th ey showed 
a probability of 5 years survival probability of at 
least 90% 1 year without operation, if the valgus 
angulation was 8 deg or increasingly or if the pa-
tient’s weight was 1.32 times the platonic weight 
or less. Without 10 years, the probability was at 
least 65%. If the valgus angulation at 1 year was 
less than 8 deg in a patient whose weight was in-
creasingly than 1.32 times the platonic weight, 
the rate of survival decreased to 38% at 5 years 
and to 19% at 10 years. Rudan and Simurda18  
conducted a study in 79 knees with a midpoint 
follow-up of 5.8 years. Th ey reported good or 
spanking-new results in 80% of patients. Th e 
optimal clinical results were associated with a 
correction of the femorotibial wile of between 
6 deg and 14 deg. Undercorrection to less than 
5 deg was associated with a upper failure rate. 
Overcorrection to a femorotibial wile of greater 
than 15 deg appeared to have an plane largest 
clinical outcome, but the results are aestheti-
cally unacceptable to the patients. However, 
Odenbring et al. found no correlation between 
the stratum of correlation and the Lysholm 
score for patients under 50 years old.19,20 Th e 
underlying concept overdue over correction is 
‘biomechanical treatment’, based on the theory 
that realignment of the varus deformity reduces 
stress on the medial compartment of the knee 
joint. HTO works by transmitt ing the weight 
from the damaged medial compartment to the 
relatively spared lateral compartment. Th e prob-
ability of tremorous progression was much high-
er than the probability of signifi cant varus recur-
rence in the long-term follow-up of patients with 
valgus-producing osteotomies.20 Holden et al.21  
followed 51 knees for an stereotype of 10 years. 
Th ey found no correlation between the quality 
of the results and the radiographic vestige of the 
severity of the arthritis preoperatively, the age of 
the patient, or the length of the follow-up. Th e 
most important factor infl uencing the quality of 
results was the overall level of disease in the knee 
as refl ected in the pre-operative knee score. De-
fi ciency of the posterior  cruciate ligament at the 
time of the osteotomy did not prevent a good 

result. Th e results showed that weightier results 
were achieved if the procedure was  undertaken 
early in the undertow of the disease. Nagel et 
al.22 followed 37 knees (34 patients) with uni-
compartmental osteo-arthritis for 8 years. Some 
82% of patients were satisfi ed with the results of 
the surgery. Th ey results revealed that proximal 
tibial osteotomy is salubrious only for men who 
are 60 years old or less, have a varus deformity of 
the knee secondary to osteo-arthrosis or osteo-
chondritis dissecens, have a upper level of wor-
riedness and wish to participate in such activi-
ties as standing or walking for several hours at a 
time, heavy lift ing, climbing, jumping and sports 
including tennis and jogging. Interestingly, peo-
ple who had low zippy scores pre-operatively 
and post-operatively were the ones most satis-
fi ed with the results.

Th ere are few limitations in our study. Th e sam-
ple size was very low and were not representa-
tive of the whole country. Moreover, there were 
no comparison with other procedures like con-
servative management, arthroscopy etc. So, fur-
ther studies needed for bett er results.

Conclusion:
High tibial osteotomy is a valid option for pro-
viding sympto-matic relief of sympto-matic 
early  osteo-arthritis knee in the young and ac-
tive patient and has good functional outcome. 
It allows patient to regain range of movements, 
decreases disability and relieves pain. It allows 
for the preservation of bone stock and serves as 
a time buying procedure for the young patient 
prior to total knee Arthoplasty.

Confl ict of interest: None

Funding source: None

Role and contribution of authors:
Dr Muhammad Imran, data collection

Dr Ammar Dogar, data collection

Dr Rehan wani, data analysis

Dr Saeed Ahmad, data analysis



68 M Imran, A Dogar, R Wani et al

Pak J Surg 2019; 35(1):64-68

Dr Haseeb Hussain, literature search

Dr Ashfaq Ahmed, article writing

Prof. Shehzad Javed, article review

Dr Rizwan Akram, article review and made 
some changes

Prof. Amer Aziz, critically review the article and 
made the fi nal changes.

References:
1. Johnson VL, Hunter DJ. Th e epidemiology of osteoar-

thritis. Best practice & research Clinical rheumatology. 
2014;28(1):5-15.

2. Gong G, Li J, Li X, Mao J. Pain experiences and self‐manage-
ment strategies among middle‐aged and older adults with ar-
thritis. Journal of clinical nursing. 2013;22(13-14):1857-69.

3. Dillon CF, Rasch EK, Gu Q, Hirsch R. Prevalence of knee os-
teoarthritis in the United States: arthritis data from the Th ird 
National Health and Nutrition Examination Survey 1991-94. 
Th e Journal of rheumatology. 2006;33(11):2271-9.

4. Wolcott  M, Traub S, Efi rd C. High tibial osteotomies in 
the young active patient. International orthopaedics. 
2010;34(2):161-6.

5. Lützner J, Kasten P, Günther K-P, Kirschner S. Surgical options 
for patients with osteoarthritis of the knee. Nature Reviews 
Rheumatology. 2009;5(6):309.

6. Dieppe PA, Lohmander LS. Pathogenesis and management of 
pain in osteoarthritis. Th e Lancet. 2005;365(9463):965-73.

7. Rosemann T, Laux G, Szecsenyi J. Osteoarthritis: quality of 
life, comorbidities, medication and health service utilization 
assessed in a large sample of primary care patients. Journal of 
orthopaedic surgery and research. 2007;2(1):12.

8. Khan M, Ahmed A, Umer F, Ahmad S, Ahmed N, Javed S, et 
al. Total knee arthroplasty?; post operative mean blood loss 
with tranexamic acid, is tranexamic acid eff ective in reduc-
ing blood loss. a randomized controlled trial in tertiary care 
hospital, Pakistan. Professional Medical Journal. 2017;24(7).

9. Arshad H, Ahmed A, Khan L, Ahmad S, Javed S, Aziz A. 
Comparative analysis of blood loss aft er total knee replace-
ment in tourniquet and non-tourniquet group. Pak J Surg. 
2017;33(1):74-8.

10. Aziz A, Javed S, Ahmed A, Dogar A, Ahmad S, Akram R, et 

al. ONE STAGE BILATERA L KNEE AND HIP ARTHRO-
PLASTIES IN 42 YEARS OLD FEMALE. Journal of Ayub 
Medical College Abbott abad. 2016;28(3):611-3.

11. Jackson J, Waugh W. Tibial osteotomy for osteoarthritis of the 
knee. Th e Journal of bone and joint surgery British volume. 
1961;43(4):746-51.

12. Shaw J, Moulton M. High tibial osteotomy: an operation 
based on a spurious mechanical concept. A theoretic trea-
tise. American journal of orthopedics (Belle Mead, NJ). 
1996;25(6):429-36.

13. Odenbring S, Egund N, Hagstedt B, Larsson J, Lindstrand A, 
Toksvig-Larsen S. Ten-year results of tibial osteotomy for 
medial gonarthrosis. Archives of orthopaedic and trauma sur-
gery. 1991;110(2):103-8.

14. Amendola A, Fowler P, Litchfi eld R, Kirkley S, Clatworthy M. 
Opening Wedge High Tibial Osteotomy Using a Novel Tech-
nique–Early Results and Complications. Th e journal of knee 
surgery. 2004;17(03):164-9.

15. Coventry M, Bowman P. Long-term results of upper tibial os-
teotomy for degenerative arthritis of the knee. Acta orthopae-
dica Belgica. 1982;48(1):139-56.

16. Odenbring S, Egund N, Lindstrand A, Lohmander LS, WillÉn 
H. Cartilage regeneration aft er proximal tibial osteotomy for 
medial gonarthrosis. An arthroscopic, roentgenographic, and 
histologic study. Clinical orthopaedics and related research. 
1992(277):210-6.

17. Coventry MB, Ilstrup DM, Wallrichs SL. Proximal tibial oste-
otomy. A critical long-term study of eighty-seven cases. JBJS. 
1993;75(2):196-201.

18. Rudan JF, Simurda MA. High tibial osteotomy. A prospective 
clinical and roentgenographic review. Clinical orthopaedics 
and related research. 1990(255):251-6.

19. Stuart MJ, Grace JN, Ilstrup DM, Kelly CM, Adams RA , Mor-
rey BF. Late recurrence of varus deformity aft er proximal 
tibial osteotomy. Clinical orthopaedics and related research. 
1990(260):61-5.

20. Insall JN, Joseph D, Msika C. High tibial osteotomy for varus 
gonarthrosis. A long-term follow-up study. Th e Journal of 
bone and joint surgery American volume. 1984;66(7):1040-
8.

21. Holden DL, James S, Larson R, Slocum D. Proximal tibial oste-
otomy in patients who are fi ft y years old or less. A long-term 
follow-up study. Th e Journal of bone and joint surgery Ameri-
can volume. 1988;70(7):977-82.

22. Virolainen P, Aro HT. High tibial osteotomy for the treatment 
of osteoarthritis of the knee: a review of the literature and a 
meta-analysis of follow-up studies. Archives of orthopaedic 
and trauma surgery. 2004;124(4):258-61.


