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ABSTRACT
Objective: To assess the effectiveness of Pirani scoring system in predicting the need of percutaneous Achilles
tenotomy in cases of idiopathic club foot.
Study Design: Case control study.
Place and Duration of Study: Orthopaedic department of CMH Kohat, from Mar 2017 to Aug 2018.
Methodology: This study included newborn babies to the age of 3 months with idiopathic club foot. The patients
were treated by Ponseti method. The Pirani Score was calculated at initial presentation before starting treatment
with casting according to Ponseti method. After three months percutaneous tenotomy was performed based on
progression. The data was analyzed by applying unpaired t-test to determine the statistical significance keeping
p-value <0.05. Binary regression was evaluated to determine the odds ratio.
Results: A total of 39 patients were included in study with 67 club feet. There were 26 (66.6%) males and 13
(33.3%) females. The mean Pirani score of patients who had tenotomy was 4.45 ± 0.74, whereas, it was 3.476 ± 0.48
in patients who did not underwent tenotomy (p-value ≤0.001). There were higher odds of tenotomy in patients
who have high Pirani score at initial presentation (OR=19.61, p-value ≤0.001). The cut off limit of pirani score
beyond which tenotomy was essential was 3.95.
Conclusion: Higher Pirani score was associated with higher chances of percutaneous Achilles Tenotomy in cases
of Idiopathic Club foot.
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INTRODUCTION
Idiopathic Congenital Talipes equinovarus
(CTEV) is a birth defect which occurs in 0.6 to 1.5
per 1000 live births1. There is no local data available about the prevalence of club foot in Pakistan,
however, idiopathic club foot seems to be the
most common club foot in region accounting for
85% of all the cases2. Although the word “Idiopathic” denotes that no cause can be attributed
to its occurrence but latest research has found it
to be a complex multifactorial inheritance where
environmental and genetics work intricately
resulting in its occurance3. The natural history of
Idiopathic Club foot is progressive and causes
lifelong disability with pain and secondary osteoarthritis setting in proximal joints. The risk factors associated with incidence of club foot include
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smoking prior to and during first trimester, increased consumption of alcohol and coffee4. The
main aim of treatment in club foot is to achieve
an anatomically and functionally acceptable foot.
There are many methods documented for treatment of idiopathic club foot ranging from conservative serial casting to extensive soft tissue
release and osteotomies. Club foot is governed
by four deformities, namely, cavus of mid foot,
adduction of forefoot, varus and eqinus of hind
foot, leading to pneumonic of CAVE. Ignacio
Ponseti developed a treatment protocol for
idiopathic clubfoot8. In this method serial castings
are performed in a manner to correct these deformities in the same manner of pneumonic of
CAVE, that is, firstly cavus of mid foot is corrected followed by abduction of forefoot and then
valgus of hind foot is achieved, leaving eqinus to
be addressed as a last deformity to be corrected.
Percutaneous Achilles tenotomy is performed
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if dorsiflexion is <10° of normal. Percutaneous
Achilles tenotomy is usually performed under
local anesthesia. An above knee cast is applied
with 10° of dorsiflexion and 70° of external rotation. This cast is kept in place for 3 weeks. After
the cast removal Dennis brown splint is applied.
Ponseti method is being followed in many countries. This method has approximate success rate
of 98%9. Pirani scoring system consists of 6 parameters which are divided in 3 parameters pertaining to hind foot and remaining 3 parameters to
midfoot deformities. Each Parameter is scored
as 0,0.5 or 1. The best combined score is zero and
worst combined score is six10. Zero score indicates that deformity is of minor nature and cumulative score of six means that deformity is very
severe. Pirani score also plays an important role
in identifying the severity and monitors correction of the deformity8. This study was undertaken
to ascertain the effectiveness of Pirani scoring
system in predicting the need of percutaneous
Achilles tenotomy in cases of idiopathic clubfoot.
METHODOLOGY
This study was planned as case control study
in which patients where tenotomy was performed were taken as cases and other infants who
did not undergo any operation were taken as
controls. The study was conducted in Combined
Military Hospital Kohat, Orthopedic department
from 01 March 2017 to 31 August 2018. The sample size was calculated using World Health Organization online calculator. The power of study
was kept 80% and alpha error of 5%. The odds
ratio from previous study was 4.4 and percentage
of exposed in control population was 15%8.
A total of 39 patients were included in study by
non-probability convenient sampling. All newborn babies up to the age of 3 months presenting
to Ponseti clinic with idiopathic clubfoot in CMH
Kohat, Orthopaedic department were included in
this study. All cases of syndromic club foot and
those associated with other congenital anomalies
like Developmental Dysplastic Hipor urogenital
deformities were excluded from this study.
Parents were counseled and consented in detail
about the treatment modality and duration.
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Approval of hospital ethics committee was taken.
Pirani score was calculated at initial presentation
and then corrective castings were applied according ponseti technique. The patients who did not
respond to the conservative castings were booked
for tenotomy. Percutaneous Achilles tenotomy
cases were prepared with preoperative coagulation profile and platelet count. The procedure
was performed under local anesthesia. Percutaneous technique was adopted and complete
tenotomy was achieved. Acceptable dorsiflexion
of more than 200 was deemed satisfactory. Firm
pressure dressing applied over tenotomy site and
hemostasis confirmed. Corrective plaster according to Ponseti teachings were applied for 3
weeks. Plaster was removed after 3 weeks and
correction ascertained. Once deformity correction
found satisfactory, Dennis brown splint applied
in required external rotation.
The various demographic features were
recorded through proforma as age, gender, socioeconomic conditions and Pirani score was evaluated at first presentation. The data was analyzed
using Statistical Package for the Social Sciences
(SPSS) version 21. Means with standard deviation
was calculated for all quantitative demographic
data. Percentages were calculated for gender and
the involvement of foot. The mean pirani score
and mean age of patients who underwent tenotomy and who did not have this procedure were
compared by independent-t test. p-value of <0.05
was taken as significant keeping confidence interval of 95%. Logistic regression was applied to
calculate the odds ratio keeping p-value <0.05 to
be significant. ROC curve was generated to ascertain the cut off limit of pirani score and it was a
value which had highest sensi-tivity and lowest
1-specificity. The sensitivity and specificity was
calculated using this curve.
RESULTS
A total number of 39 (67 feet) patients were
included in study. There were 26 (66.6%) males
and 13 (33.3%) females. Twenty eight (71.7%)
patients had bilateral feet involvement (56 feet).
Eleven (28.3%) patients had unilateral foot with
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CTEV out of which right foot CTEV was present
in seven (64%) cases and left foot in four (36%)
cases. The mean Pirani score and mean age with
Table-I: Showing mean Pirani score and age.
Variable
Mean ± SD
Age (days)
8.70 ± 5.73
Cumulative
(n=39)
Pirani Score
4.08 ± 0.81
Table-II: Comparing mean Pirani scores and age
of patients who had tenotomy.
Variables
p-value
S.
Tenotomy
Mean
(Independent
No.
Performed
Pirani ± SD t-test) CI 95%
1
Yes (n=23)
4.45 ± 0.74
<0.001
2
No (n=16)
3.476 ± 0.48
Mean age ± SD
3
Yes (n=23)
8.17 ± 6.05
0.325
4
No (n=16)
9.60 ± 5.13
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Binary logistic regression was applied on
Pirani score, gender and involvement of bilateral/unilateral foot and result is shown in table-III.
There was statistically significant higher odds of
patient to undergo tenotomy who have higher
Pirani score at initial presentation (OR=19.61,
p-value ≤0.001). However, the odds ratio had a
wide range so bootstrapping was done with 1000
postulated cases and it revealed an odds ratio
range 2.84-2410. keeping confidence interval of
95% and p-value=0.02. No significant association
was seen in terms of gender and involvement of
one or both limbs with tenotomy. ROC curve was
generated to ascertain the cut off value of pirani
score beyond which tenotomy is indicated showing maximum sensitivity and lowest 1-specificity.

Table-III: Showing binary logistic regression predicting need for tenotomy in terms of pirani score,
involvement of limb and gender.
Confidence Interval 95%
S.
p-value
Variable
Odds Ratio
No.
Upper Limit
Lower Limit
Pirani Score
19.61
93.34
4.12
<0.001
1
Pirani
Score
24.10
2.84
0.02
(Bootstrapping)
Involvement
Unilateral
0.26
1.03
0.07
0.055
2
Bilateral
3.69
14.26
0.96
0.58
Gender
Male
0.82
2.47
0.27
0.719
3
Female
1.06
3.06
0.37
0.911

standard deviation is shown in table-I. A total
of 23 (59%) patients underwent tenotomy (case
group n=23) and 19 (82.6%) patients had bilateral
foot CTEV (38 feet), whereas, four (17.4%) had
unilateral foot CTEV. There were 16 (41%)
patients who did not have tenotomy (control
group n=16). Nine (56.25%) patients had bilateral
foot involvement (18 feet) and seven (43.75%) had
unilateral foot with CTEV. The mean Pirani score
and age of patients who had tenotomy and who
did not have operation is shown in table-II. The pvalue evaluated for mean pirani score by independent t-test was <0.001 making it statistically
significant with confidence interval of 95%, whereas, age did not show any statistical significance
(p-value=0.325)

The limit of pirani score at which tenotomy was
recommended in our population was 3.95 with
sensitivity of 81.4% and specificity of 71% as
shown in figure.

Figure: ROC curve for Pirani score.
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DISCUSSION
CTEV is one of the most common congenital
structural abnormalities which are faced by most
of the orthopaedic surgeons in their clinics9. Ponseti corrective casting is a recognized treatment
for idiopathic clubfoot in newborn babies10. There
are many scoring systems for assessment of
severity of idiopathic clubfoot, namely Ponseti
and Smoley8, Catterall11, Dimeglio12, Harold and
Walker13 and Pirani14. Pirani scoring system is
easy and quick method with acceptable interobserver variability15. In many cases corrective
castings may be followed by percutaneous Achilles tenotomy to achieve acceptable dorsiflexion
once all other deformities have been addressed.
Tenotomy may be needed in up to 85% of cases16.
In our study 59% cases needed tenotomy which
falls within the range of international publications16. Our study showed that CTEV occurs
more commonly in males than female population
as a ratio of 2:1 was observed. A study done
by Khan et al also showed a preponderance of
male population to have club foot21. Although
this trend was not observed in international
literature17.
There are many studies which have assessed
the requirement of percutaneous Achilles tenotomy in cases of idiopathic clubfoot in light of
Pirani score. Mejabi et al, in their study demonstrated that feet having Pirani score of 5.1 ± 1.0
required percutaneous Achilles tenotomy17. Dyer
et al, showed that those feet whose hind foot
score was 2.5 or 3.0 required percutaneous Achilles tenotomy in 72% of cases18. A positive relationship was found between Pirani score and
need of Achilles tenotomy by Singh19. A study
by Scher et al, revealed that 85.2% of feet having
Pirani score of >5.0 required Achilles tenotomy20.
In another article by Khalid et al, 61.4% feet underwent Achilles tenotomy to achieve acceptable
dorsiflexion21. In our study 59% of feet required
tenotomy and their mean pirani score was 4.45 ±
0.74. This is comparable to the local population
studies, however, the mean score is less than
international published data. It can be due to late
presentation of patients to opd or frequent loss to
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follow ups leading to treatment failure and hence
resulting in operation. No correlation of tenotmy
was found with gender or age however weak
non-statistically significant association with
bilateral presentation was present.
In our study when ROC curve was evaluated to the need for tenotomy. The model showed
that a cut off limit of pirani score of 3.95 at initial
presentation has a predictive value of 81.4%
for tenotomy in future. This was also found in
study conducted by David et al and his colleagues
although their cut off limit was 4.75 with 76%
sensitivity8. To our knowledge this is the first
ever study which is being conducted in region
to evaluate in effectiveness of pirani score in
predicting tenotomy.
There were some short comings in the study.
The sample size was too small and was based on
convenience so the results cannot be generalized
to whole population. Moreover, there was no
blinding so element of observer bias cannot be
ruled out. The confounding factors as poor compliance and reluctance of parents to consent for
surgery were not evaulated. The author recommends a randomized multi centric control trial
for establishing the efficacy of pirani score in
predicting tenotomy.
CONCLUSION
Idiopathic Congenital club foot can be managed effectively with Ponseti technique and Pirani
score is a useful scoring system which can
help predict the need for tenotomy in patients of
CTEV with higher values at initial presentation.
The cut off limit of Pirani score beyond which
tenotmy becomes inevitable is 3.95. This can help
the treating doctors to effectively communicate
the parents regarding whole management plan at
initial presentation.
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