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Achilles tenotomy as an 
of� ce procedure and 

current practising trends 
among New Zealand 

orthopaedic surgeons
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Clubfoot is a relatively common ortho-
paedic condition in New Zealand. The 
New Zealand population is currently 

estimated at 4.24 million, of which 22% 
claim to be of Māori/Polynesian descent.1 
The Māori word for clubfoot is ‘waehape’, 
which translates directly to broken or crook-
ed foot. While the incidence of clubfoot in 
the white New Zealand European popula-
tion is about 1 per 1,000, the incidence of 
clubfoot in the Māori and Pacifi c population 

is 6 to 7 per 1,000.2,3 Clubfoot is not only 
common in the Māori and Pacifi c Island pop-
ulation, but also potentially more resistant, 
with a higher rate of recurrence than that 
seen overseas.4 New Zealand paediatric or-
thopaedic surgeons therefore treat a higher 
number of children with clubfoot, which 
may also be more severe. 

The Ponseti method for non-operative 
treatment of idiopathic clubfoot has increas-
ingly become the treatment modality of 

ABSTRACT
BACKGROUND: Percutaneous Achilles tenotomy (PAT) is performed during the final phase of casting 
with Ponseti method. Several settings have been proposed as venues for this procedure, however it is 
increasingly being performed in theatre under a general anaesthetic (GA). General anaesthesia, however, 
is expensive and not without risks. The purpose of the present study was to compare results of outpatient 
releases to theatre releases, and assess current practising trends among orthopaedic surgeons. 

METHODS: Retrospective comparison of patients with idiopathic clubfoot managed by Ponseti method 
who had Achilles tenotomy performed in outpatient clinic and in theatre. Surveys were sent to all POSNZ 
members to determine current practising trends in New Zealand. Parental satisfaction surveys were 
performed. Comparative cost analysis was performed using hospital billing information.

RESULTS: The current study includes 64 idiopathic congenital clubfeet (19 bilateral cases). PAT was 
performed on 26 clubfeet under local anaesthetic in an outpatient setting, and 33 clubfeet under GA in 
a theatre setting. There was no significant di� erence for post-operative complications, or recurrence 
(p=0.67). Those in theatre group were exposed to a greater number of general anaesthetics before the age 
of four. Among practising New Zealand paediatric orthopaedic surgeons, 77.78% perform this in theatre 
under general anaesthesia, while only 22.22% perform PAT in outpatient clinic. The main barriers included 
concerns regarding pain control, concerns regarding incomplete release, concerns regarding distress 
to family and concerns regarding sterility. Parental satisfaction surveys found pain management to be 
excellent. Financial data was analysed and indicative costs were $6,061 NZD per procedure in theatre, 
compared to $378 NZD per procedure in clinic.

CONCLUSION: PAT performed in a clinic setting is both safe and e� icacious with results comparative to 
that performed in theatre. There was no di� erence in post-operative complications or recurrence. Parental 
satisfaction to this procedure is excellent. There are significant financial advantages. Based on this data, 
our institution now performs all releases in an outpatient setting. 
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choice in New Zealand and around the 
world.4,5 Percutaneous Achilles tenotomy 
(PAT) is performed during the fi nal phase 
of casting to correct residual equinus 
contracture. This is required in approxi-
mately 80–90% of patients with clubfoot.6,7 
Several settings have been proposed as 
venues for this procedure, however there 
is an increasing trend to performing this 
in theatre under general anaesthetic (GA). 
Ponseti originally chose to perform this as 
an outpatient procedure under local anaes-
thesia, yielding a success rate of close to 
90%.8,9 Some surgeons, however, have pref-
erence to perform this in theatre,10,11 while 
others believe it can be performed safely in 
the outpatient setting.12 General anaesthesia 
is expensive and not without potential 
risks. To date there have been no studies 
comparing PAT performed as an outpatient 
procedure to those performed in theatre 
that have looked at parental concerns to the 
procedure and evaluated cost effectiveness. 

We implemented a retrospective study 
using prospectively gathered data to 
evaluate the safety and effi  cacy of PAT 
performed as an outpatient procedure 
compared to those performed in theatre. 
We assess parental satisfaction to this 
procedure, and analyse current practising 
trends among New Zealand orthopaedic 
surgeons in regard to Ponseti management. 

Patients and methods
The study was approved by our Institu-

tional Research Offi  ce. All infants referred 
to our department at Hastings Hospital for 
clubfoot between January 2013 to December 
2015 were included in the study. Patients 
with a diagnosis other than non-idiopathic 
clubfoot were excluded from the study. 
All patients recruited into the study were 
treated according to Ponseti protocol. A 
single surgeon performed all outpatient 
releases percutaneously in a clinic setting. 
A comparison group of patients were 
recruited who had their PAT performed in 
theatre under a general anaesthetic by a 
different surgeon whose preference was to 
perform releases in a theatre setting. This 
was a group of patients who had consec-
utive PAT performed by this surgeon prior 
to the study. Both groups had identical 
Ponseti management. Demographic data 
was collected to ensure no differences 

between the two groups existed. Clinical and 
outcome data was collected prospectively at 
each clinic for both groups. All patients had 
a minimum follow-up of two years following 
PAT. PAT was indicated when the mid-foot 
deformity had been corrected (MFS = 0) 
and the hind-foot deformity remained in an 
equinus position (unable to dorsifl ex past 
10 degrees). The outpatient procedure was 
performed during the fi nal stage of serial 
casting in a routine clubfoot outpatient 
clinic. Pain prevention protocol included 
application of Emla Cream 5% 1.0g/10cm 
area (Prilocaine/Lignocaine combination) 
placed topically on the surgical site one hour 
prior to procedure (Table 1). 

In November 2015, a survey was emailed 
to members of the Paediatric Orthopaedic 
Society of New Zealand (POSNZ). Registrars 
and surgeons who did not manage patients 
with clubfoot were excluded. The survey 
was designed to evaluate current practising 
trends among New Zealand orthopaedic 
surgeons who manage and treat clubfoot. 
Within the email was a link to perform 
the survey online using the online survey 
website, surveymonkey.com. By emailing 
all members of POSNZ, this was thought 
to refl ect an accurate cross-section of 
the majority of surgeons managing this 
deformity in New Zealand. 

Patient-parental satisfaction surveys were 
sent to all cases performed in outpatient 
clinic. The survey enquired about precau-
tions taken to manage pain, convenience 
of having release performed in the clinic 
setting, and overall quality of the care 
received. For those that did not respond, the 
Māori Health Liaison team was recruited to 
help meet and make contact with the family. 

Cost analysis was performed using clinic 
and hospital billing information, and a 
cost of care per procedure was deter-

Table 1: Pain prevention protocol for outpatient 
Achilles tenotomy.

One hour before 
procedure

Application of Emla 
Cream 5%

30 mins before 
procedure

Feeding the baby

Immediately a� er 
procedure

Subcutaneous injection 
2mls 1% Lignocaine 
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mined. Average cost per procedure based 
on national data is often an overestimate, 
therefore a more detailed analysis was 
performed. Cost of PAT performed in theatre 
was calculated from data for all releases 
performed between September 2005 to 
November 2015. 

Statistical analysis 
Statistical analysis was performed to 

compare demographic characteristics and 
outcome data. A Student t-test was used for 
continuous variables. A two-tailed Fisher 
exact test was used for categorical variables. 
For patients who had recurrence, a separate 
cox regression analysis was performed to 
see if one group was more likely to recur 
than the other. This analysis was performed 
to correct for the fact that the study is “right 
censored” (ie, has stopped before all patients 
that would recur have had time to). Nine-
ty-fi ve percent confi dence intervals were 
used. A p value of ≤0.05 was defi ned as 
signifi cant. All analyses were done using the 
R statistical package. The cox regression was 
performed using the “survival” library. 

Results 
The current study includes 59 clubfeet (40 

babies, 19 bilateral cases) with a diagnosis 
of idiopathic congenital clubfoot. All were 

regularly seen in routine clubfoot outpatient 
clinics. PAT was performed on 26 clubfeet 
(19 patients) under local anaesthetic in 
an outpatient setting, and 33 clubfeet (21 
patients) under GA in a theatre setting. 

The Achilles tenotomy rate in our study 
was 92%. The ratio of males to females 
was 2:1. Ratio of Māori/Polynesian to New 
Zealand European referred with clubfoot 
was 5.6:1. The average Catterall-Pirani score 
for the outpatient group and theatre group 
was 5.26 and 5.32 respectively. Demographic 
comparisons were made and no signif-
icant differences were found between the 
two groups with regard to gender (p=0.83), 
ethnicity, Deprivation Index or severity 
(p=0.84) (Table 2).

Tenotomy was performed at an average 
post-natal age of 10.5 weeks in the clinic 
group and 12.1 weeks in the theatre group. 
For age at release there was no evidence of a 
difference between the two groups (p=0.25). 
No patients had complications of infection, 
bleeding or neurological defi cit. Those in 
the theatre group were exposed to a greater 
number of general anaesthetics before the 
age of four, but this did not reach statistical 
difference (p=0.023) (Table 3).

Recurrence was defi ned as either early 
or late and requiring minor or major 

Table 2: Demographic comparisons.

Variable Outpatient 
release

Theatre re-
lease

P value

No. of feet 26 33

No. of patients 19 21

No. of bilateral cases 7 12

Sex

Male 11 15 0.83

Female 8 6

Ethnicity

Māori/Polynesian 17 17

NZ European 1 4

Other 1 0

Average Pirani Score per foot 5.3 5.3 0.84

Average NZDep2013 8.4 8.7

Positive family history (%) 53% 67%

ARTICLE



47 NZMJ 18 May 2018, Vol 131 No 1475
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

surgery.13,14 Early recurrence was defi ned as 
recurrence of deformity identifi ed before 
six months of age. Minor recurrence was 
that requiring an extra-articular soft tissue 
procedure such as repeat PAT, open Achilles 
tendon lengthening or Tibialis Anterior 
transfer procedure. Three patients had early 
recurrence in the clinic group compared 
to one patient in the theatre group. One in 
the outpatient group was thought to have 
an incomplete release requiring repeat 
tenotomy (Table 4). Major recurrences were 
defi ned as those that required an intra-ar-
ticular surgical approach. There was no 
signifi cant difference for the probability of 
recurrence between the two groups (p=0.67). 
There was no difference in re-tenotomy rate 
(p=0.58). Odds ratios (OR) with respect to 
recurrence were calculated to see if there 
was an association between the setting of 
the release, and outcome of either major 
or minor recurrence. There was no statis-
tical difference for minor revision or major 
revision (p=0.742, p=0.741 respectively). 

Among practising New Zealand ortho-
paedic members of POSNZ, 30/39 responses 
were received (response rate 77%). The 
average number of years in practice 
was 17.2. All respondents preferred 
Ponseti method as their choice for initial 
management of clubfoot. One respondent 
chose surgical and Ponseti as preferred 
initial management. The majority (14/18) 
chose to perform this in theatre under 
general anaesthesia, while only four 
surgeons regularly perform PAT as an outpa-
tient procedure. Of those that perform the 
procedure in theatre, only fi ve said they 
would consider changing their practice to 
performing PAT as an outpatient procedure. 
The main concerns voiced included facility 
or staffi  ng issues, concerns regarding inad-
equate pain control, concerns regarding 
incomplete release, concerns regarding 
distress to family and concerns regarding 
sterility. Only a small proportion (4/18) 
of practising New Zealand orthopaedic 
surgeons preferred to perform PAT as an 

Table 3: Treatment comparisons.

Cohort

Variable Outpatient Theatre P value

Number of feet 26 33

Number of patients 19 21

Average postnatal age at 
first cast (days)

36 26

Average postnatal age at 
release (weeks)

10.5 12.1 0.25

Post-operative surgical 
complications

0 0

Rate of recurrence (%) 54% (14 feet, 12 patients) 64% (21 feet, 13 patients) 0.67Ŧ

• Early <6 months
• Late >6 months

3 feet/3 patients
11 feet/9 patients 

2 feet/1 patient
19 feet/12 patients 

Re-tenotomy 8 3 0.58

Primary revision surgery for recurrence

• Minor
• Major

8 (8)
6 (4)

11(7)
10(6)

0.742
0.741

Secondary surgical proce-
dures for recurrence

6(5) 12(6)

Average total number of 
GAs per patient

1.63 2.48 0.23
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outpatient procedure. The reasons given 
for electing to perform PAT as an outpatient 
procedure included avoiding potential risks 
associated with general anaesthesia, logis-
tical issues, diffi  culty with access to theatre 
and potential cost savings. 

A response rate of 6/19 (32%) was 
achieved for the parental satisfaction 
survey. Māori Health Liaison services were 
recruited to help make contact with the 
families. Of the replies, all reported that the 
clinic environment was excellent in regards 
to convenience of setting. Five reported 
precautions taken to manage pain were 
‘excellent’, while the remaining reported 
that this was ‘very good’. Overall, the quality 
of care provided in clinic was reported as 
‘excellent’, and there were no concerns 
regarding inadequate pain control.

Theatre and fi nancial data was analysed 
for all PAT performed in the operating 
theatre between 2005 and 2015. Indic-
ative costs were $6,061 NZD per procedure 
based on 2015 data at our district health 
board (DHB). Costs over this 10-year period 
increased from $4,801 NZD in 2005 to $6,061 
NZD per procedure in 2015. Cost for PAT 
performed in clinic was determined by our 
fi nance department. Indicative cost per 
percutaneous procedure in outpatient clinic 
was $378 NZD at our DHB in 2015. 

Discussion
Achilles tenotomy is an important step in 

Ponseti management. Performing Achilles 
tenotomy in the outpatient clinic can be 
performed safely and effectively. Performing 
Achilles tenotomy in theatre under general 
anaesthesia also has it merits, thus why 

many surgeons prefer this setting. Potential 
advantages include better ability to reduce 
pain, ability to perform the procedure in a 
more controlled manner, and the relative 
sterility of the operating room. No studies to 
date have shown that the controlled nature 
of the operating theatre allows the surgeon 
to perform a more accurate and complete 
release, resulting in lower re-tenotomy rate, 
and our study was no exception. 

There has been concern in the literature 
regarding use of volatile anaesthetic gases 
and the potential adverse effects on neuro-
cognitive development. A number of studies 
have shown volatiles can induce neuronal 
cell apoptosis due to N-methyl-D-aspartate 
antagonists. These hypotheses are based 
on animal models.15,16 Wilder et al found a 
statistically signifi cant increase in the risk 
for developing a learning disability in those 
who had received general anaesthesia either 
two or three times before the age of four.17 
Other studies have found no increased risk 
with general anaesthesia in this age group.11 
In our study those who had PAT performed 
in clinic had less overall exposure to general 
anaesthetics before the age of four. 

For those who had releases performed in 
clinic there were no complications such as 
casting issues, infection or bleeding iden-
tifi ed. One patient, however, was thought 
to have an incomplete release requiring 
repeat tenotomy. We recognise that post-op-
erative surgical complications following 
this procedure are rare and unlikely to be 
statistically affected whether procedure is 
performed in clinic or theatre. After imple-
menting the change to performing our 
releases in a clinic setting, other advantages 

Table 4: Repeat tenotomy.

Outpatient clinic Theatre

Case Ethnicity Age at 
tenotomy 
(weeks)

Documented 
compliance

Age at repeat 
tenotomy 
(weeks)

Incomplete 
release 

Ethnicity Age at 
tenotomy
(weeks)

Documented 
compliance

Age at repeat 
tenotomy 
(weeks)

1 Māori 20 Poor 167 No Māori 12 (bilat) Poor 43 (bilat)

2 Māori 15 (bilat) Good 41 (bilat) No Māori 8 Poor 87

3 Māori 9 Poor 12 Yes NZ European 14 (bilat) Not documented 48 (bilat)

4 Māori 11 Poor 119 No

5 Māori 11 Poor 28 No

6 Māori 12 Good 82 No

7 Māori 7 Poor 70 No

8 Māori 8 Poor 96 No
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were identifi ed. We found it allowed infants 
to have their release despite being unwell 
with concurrent viral-like illnesses that 
would have otherwise resulted in cancel-
lation of the procedure. Parents were only 
away from their baby for a short period 
relative to performing releases in theatre, 
and the infant did not have to be nil by 
mouth, which parents also appreciated. 

For those patients included in both the 
clinic and theatre group the rate of recur-
rence seen was higher than that reported 
in the overseas literature, but similar to 
other New Zealand studies.4,14 These fi ndings 
support other New Zealand studies that 
propose clubfoot managed in New Zealand 
may be more severe and impervious to 
treatment than clubfoot seen elsewhere. It 
is uncertain if poor compliance leads to an 
increased risk of recurrence, or if it is due to 
recurrence of a stiff foot resulting in diffi  -
culty with boot and bar wear and therefore 
presumed poor compliance. This is a major 
issue and has been reported in many 
existing studies but remains unsolved.4,14 

A study evaluating practising trends in 
North America was performed in 2003, and 
was then revisited in 2010. The majority 
of Achilles tenotomies were performed 
percutaneously (92.8%). The tenotomy was 
performed under local anaesthesia in 39.4% 
of patients, while 45.4% were performed 
under general anaesthesia in the operating 
theatre. Reasons for preferences on the 
setting of release were not evaluated.5,6 In 
our study, the majority of surgeons prefer to 
perform PAT in the operating theatre, and 
would not consider changing their practice 
to performing PAT in an outpatient setting. 
The greatest concerns to the surgeon include 
facility and/or staffi  ng issues, concerns 
regarding inadequate pain control, concerns 

regarding incomplete release and concerns 
regarding infection risk. 

Parental concerns were specifi cally eval-
uated in this study. The response rate was 
very low despite involvement of Māori 
Health Liaison services. This refl ects why 
follow-up with these patients is so diffi  cult 
and why outcomes are poor and recurrence 
is high. Despite this, the data received was 
very reassuring in regard to the convenience 
of having PAT performed in clinic. Effec-
tiveness of analgesia was deemed excellent 
by parents including bilateral cases. There 
were no parental concerns with regard to 
this procedure performed in an outpatient 
setting. 

Procedure costing within a DHB envi-
ronment is not precise and should be taken 
as indicative. Notwithstanding the approxi-
mation in costing of this procedure in both 
theatre and clinic settings the cost differ-
ential between the two settings is clear, 
theatre is at least 10 times greater than 
clinic for the same procedure. Our study 
suggests that performing PAT in clinic would 
decrease the cost per foot signifi cantly. 

Conclusion
As implied in the current study, Achilles 

tenotomy as an outpatient procedure has 
been shown to be safe and effective. We 
believe it can be performed safely with 
results comparable to that performed 
in theatre. It avoids any potential risks 
associated with general anaesthesia and 
potential delays associated with theatre 
lists. Pain can be controlled adequately, and 
there is no increased risk of complications 
or re-tenotomy rate. Parental satisfaction 
to this procedure is excellent and there are 
signifi cant fi nancial savings. 
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