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Background: The aim of this study was to compare the efficacy, advantages, and complications of percutaneous
achillotomy in the treatment of clubfoot with the Ponseti method when performed to two different groups under
general anesthesia or polyclinic conditions with local anesthesia.

Methods: A retrospective evaluation was made of 96 patients treated for clubfoot in our clinic between January
2013 and June 2016. Fifty-seven patients were separated into two groups according to whether the achillotomy
was performed in polyclinic conditions with local anesthesia or under general anesthesia following serial plaster

Results: The characteristics of age distribution, mean week of tenotomy, side, and sex were similar in both groups.
No statistically significant difference was determined between the two groups in respect to complication and
recurrence. The durations of hospitalization-observation, separation from the mother, and fasting were found to be

Conclusion: Although the performance of percutaneous achillotomy with local or general anesthesia has different
advantages, it can be considered that especially in centers with high patient circulation, achillotomy with local
anesthesia can be more preferable to general anesthesia because it is practical and quick, does not require a long
period of fasting or hospitalization, and has a similar complication rate to general anesthesia procedures.

Background

Congenital clubfoot deformity is a congenital deformity
that can be successfully treated with current conserva-
tive methods, and when not treated, can cause severe
pain and functional impairments [1]. It is seen at the
rate of 5 in 10,000 births [2]. The Ponseti method is a
widely accepted and used method for the treatment of
congenital clubfoot. As positive results have been re-
ported with this method in extensive series and
long-term follow-up studies, it has been accepted by
many authors as the gold standard in congenital clubfoot
treatment [3—8]. The Ponseti method is a comprehensive
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treatment method in which cavus, adduction, and heel
varus deformities are corrected with a series of plaster
casts, and in most cases, there is a need for intervention
for the equinus with a percutaneous achillotomy. Finally,
to protect the correction, there is need for long-term use
of a brace [8]. Although the Ponseti method seems to be
simple in application, there are sensitive points such as
manipulating the plaster cast, percutaneous achillotomy,
and the use of a brace. Incorrect application can result
in relapse and complex clubfoot deformities. Many stud-
ies have reported complications and recurrence associ-
ated with problems in treatment adherence and
incomplete or erroneous application of the principles
[9-12].
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Percutaneous Achilles tenotomy (PAT) is an important
component of clubfoot treatment with the Ponseti
method [13]. Just as there are authors who have reported
the application of PAT in the polyclinic with local
anesthesia [14], there are also studies that have stated
that the procedure is safer and more comfortable when
performed in the operating room [15].

The aim of this study was to compare the efficacy, ad-
vantages, and complications of percutaneous achillotomy
in the treatment of clubfoot with the Ponseti method
when performed with two different groups under general
anesthesia or in the polyclinic with local anesthesia.

Methods

A retrospective evaluation was conducted of 96 patients
treated for clubfoot in our clinic between January 2013
and June 2016. A total of 83 achillotomies (86%) were
performed to these patients. A total of 26 patients were
excluded from the study due to previous treatment,
neuromuscular etiology, or withdrawal from follow-up.
The remaining 57 patients were separated into two
groups according to whether the achillotomy was per-
formed in the polyclinic with local anesthesia (group 1,
32 patients, 47 feet) or under general anesthesia (group
2, 25 patients, 38 feet) following serial plaster casting
with the Ponseti method. The patients in both groups
were evaluated after the achillotomy after obtaining 70°
abduction with repeated correction casting applied to
the clubfoot. Patients with < 15° dorsiflexion in the ankle
determined at the clinical examination had percutaneous
achilloplasty planned.

In the procedures performed with local anesthesia, the
infants were fasted for 1-2 h before the procedure. As
the procedure started, bottle-feeding was started by an
assistant. The purpose of bottle-feeding the infant dur-
ing the procedure was to distract the infant’s attention
so they would feel less pain and cry less. Then, local
anesthesia was applied as subcutaneous lidocaine hydro-
chloride that did not exceed a total dose of 1.5 mg/kg.
The percutaneous achillotomy was performed from
1 cm proximal to the Achilles tendon attachment site
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and from the medial border of the Achilles tendon. A
sudden increase in dorsiflexion with a clicking indicated
that the achillotomy was complete (Fig. 1). A long-leg
plaster cast was applied for 3 weeks with the foot at 70°
abduction and 15° dorsiflexion. Immediately after the
procedure, 10 mg/kg acetaminophen was administered
rectally, and the mother breastfed the infant. After 1 h
of follow-up, the patient was discharged home with any
necessary recommendations.

The achillotomy was performed to the patients in
group 2 with the same technique but under general
anesthesia. Before general anesthesia, infants are fasted
for 4-6 h depending on age, and feeding was permitted
2 h postoperatively. Postoperative analgesia was provided
in the same way as for group 1. Patients were hospital-
ized for one night and discharged the following day.

At the final follow-up examination, the patients were
compared on anamnesis, observational and physical
examination findings, detailed information from the
family, the number of plaster casts, recurrence, compli-
cations, duration of hospitalization for observation, dur-
ation of separation of the infant from the mother, and
duration of fasting.

The ethical research committee approved the study
protocol (ANEAH/13.9.2017-99). Written consent was
obtained from the patient’s next-of-kin.

Results
A total of 57 patients (85 feet) were included in the two
groups in this study. Group 1 comprised 22 males and
10 females with a mean age at the start of treatment of
12.3 weeks, and group 2 consisted of 16 males and 9 fe-
males with a mean age of 11.5 weeks. In group 1, 47 feet
of 32 patients underwent percutaneous achillotomy in
the polyclinic with local anesthesia, and in group 2, 38
feet of 25 patients received percutaneous achillotomy
under general anesthesia.

The age distribution, mean weeks of tenotomy, side,
and sex were similar in both groups (Table 1).

The complication of bleeding was seen in 2 feet (4.2%)
in the local anesthesia group and in 1 foot (2.6%) in the

Fig. 1 Palpation of Achilles tendon with nail tip, percutaneous Achilles tenotomy, and increase in dorsiflexion with a click sensation
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Table 1 Age, gender, side, and tenotomy week of the groups
n Mean Median Minimum Maximum SD
Age (weeks) LA group 32 12.3 30 1 36 228
GA group 25 1.5 4.0 1 44 24.6
Tenotomy (week) LA group 47 59 6.0 4 7 0.9
GA group 38 58 6.0 5 8 0.6
Group
LA GA
n % n %
Side Left 7 149 6 15.8
Right 8 17.0 6 15.8
Bilateral 16 68.1 13 684
Total 47 100.0 38 100.0
Gender Male 22 68.7 16 64
Female 10 313 9 36
Total 32 100.0 25 100.0

GA general anesthesia, LA local anesthesia, SD standard deviation

general anesthesia group, which was not significantly dif-
ferent (p =0.398). Recurrence was seen in five patients
(10.6%) in the local anesthesia group and in three pa-
tients (8.1%) in the general anesthesia group at the end
of a mean follow-up of 28.3 months. The reasons for re-
currence were determined to be incomplete achillotomy
in one patient and non-adherence with orthosis in four
patients in the local anesthesia group. In group 2, the
reason in all three patients was non-adherence with
orthosis. No cases of incomplete achillotomy were found
in group 2. No significant difference was found between
the two groups with respect to recurrence (p =0.985)
(Table 2). No infection, impairment in circulation, or
anesthesia-related complications were seen in any pa-
tients in either group.

The duration of hospitalization for observation,
separation from the mother, and fasting were found to
be significantly shorter in group 1 (p < 0.05) (Table 3).

Discussion

Pes equinovarus is a complex, three-dimensional foot de-
formity, characterized by cavus and aductus of the forefoot
and varus and equine deformity of the hindfoot [4]. In
comparison with conservative and surgical methods used
in the past, the Ponseti method has achieved a high
success rate and is a relatively non-invasive treatment. It
has come into orthopedic practice as a widely accepted
treatment for clubfoot.

The Ponseti method aims to correct the deformity
with weekly manipulations, serial plaster casting, and re-
modeling of the joint, and after the serial plaster casting,
a percutaneous achillotomy is performed with a minim-
ally invasive technique, and finally, a brace is used. The

achillotomy is required in approximately 80-90% of in-
fants with clubfoot [16, 17]. Achillotomy in patients with
clubfoot is generally made percutaneously because it re-
sults in minimal fibrosis and scar formation. Some sur-
geons prefer to perform achillotomies under general
anesthesia with a mini-incision to visualize the Achilles
tendon, with the aim of protecting vessels and nerves
from injury that can occur during percutaneous achillot-
omy and to avoid incomplete achillotomy [18]. Never-
theless, the procedure is generally performed as a
percutaneous achillotomy under general or local
anesthesia [19-21]. The procedure performed under
sedation and general anesthesia has been reported to
have the advantages of reducing complications, provid-
ing a complete achillotomy, being a more controlled
procedure, and providing analgesia [19, 20, 22]. In these
studies, it was reported that the general anesthesia was
safer for the intervention and better at preventing major
complications from surgery. Parada et al. performed 89
percutaneous achillotomies under general anesthesia and
reported no complications [15]. In contrast, Ponseti
himself performed percutaneous achillotomy in an envir-
onment outside of the operating theater [22]. Lebel et al.
applied percutaneous achillotomy with local anesthesia
as an office and described it as safe and effective [14].
Some studies have reported severe vascular bleeding,
pseudoaneurysm, and combined vascular and nerve in-
juries following percutaneous achillotomy performed
under general anesthesia [7, 23, 24]. The bleeding occur-
ring after the percutaneous achillotomy in these studies
was reported to have been stopped with compression. In
the current study, bleeding occurred in 3 feet (4.2%) in
the local anesthesia group and in 1 foot (2.6%) in the
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Table 2 Complications and recurrence (reason, distributions, duration)

Groups
LA GA Chi-square analysis
n % n % Chi-square p
None 45 95.7 36 97.2
Complications Bleeding 2 43 1 2.8 | Fisher’s 0.398
exact test
Total 47 100.0 37 100.0
Group
LA GA Chi-square analysis
Chi-
squar
n % n % e p
Absent 42| 8936 35 92.11 | Fishe
Recurrence | Present 5| 1064 3 7.89 ;ES 0.985
xact
Total 47 100.0 38 100.0 | test
Group . .
- - Chi-square analysis
Local anesthesia General anesthesia
n % n % Chi- p
square
ONr‘t’}‘:(')g’smphance with 4 80.0 3 100.0
Reason for Fisher’s
recurrence Incomplete Achillotomy 1 20.0 0 00 | exact test 1.000
Total 5 100.0 3 100.0
Group
) o ) Mann-Whitney U test
n Mean Median | Minimum | Maximum SD
Duration of | Local 5 1020 | 12.00 4.00 15.00 5.36 5.10
recurrence -0.905 0.365
General 3 7.00 8.00 1.00 12.00 5.57 3.50

general anesthesia group. By applying compression, the
bleeding in the patients in both groups was brought
under control, and then the skin was sutured. In the
subsequent period, no complications developed related
to circulatory problems, such as infection or hematoma.
With the percutaneous achillotomy technique, when the
Achilles tendon and surrounding vessels and nerve
structures cannot be directly visualized, it is vulnerable
to these types of complications. In the current study, no
differences were found between the groups with respect
to complication rates. These types of complications are
related to the technique, and the evaluation between the
two groups was made independent of the location of the
procedure or the type of anesthesia used. Furthermore,
as compression was applied for bleeding in both groups,
the results suggest that there was no superiority for gen-
eral anesthesia over local anesthesia.

If the infant feels pain during local anesthesia, it can
be an upsetting and worrying state for both the doctor
and the family. However, when the correct dose is ad-
ministered in the correct location, pain is usually limited
to the prick of the fine anesthesia needle. On the other
hand, in procedures such as taking blood and opening a
vascular route in the preoperative preparation for gen-
eral anesthesia, the infant will feel pain, and most of the
time, it is a fact that they will be exposed to repeated
interventions.

In the current study, the duration of fasting for the in-
fant was statistically significantly longer in the general
anesthesia group. It was observed that 6-8 h fasting for
the infant was difficult and distressing for the family and
the infant, and when a retrospective examination was
made, it was noticeable that all the families clearly re-
membered the time that the infant remained hungry. In
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Table 3 Hospitalization-observation, separation from mother, fasting periods, operative and casting time in the groups

Duration of hospitalization and observation (h)

Mann-Whitney U test

n Mean Median Minimum Maximum SD
Groups Local anesthesia 32 141 1.00 75 11.00 1.77 1650 —644  0.0001
General anesthesia 25 26.13 24.00 19.00 60.00 9.17 44.50
Duration of separation of the infant from the mother (min) Mann-Whitney U test
n Mean Median Minimum Maximum SD
Groups  Local anesthesia 32 123 12 6 20 34 1600 -63 0.0001
General anesthesia 25 53.5 55 40 70 9.1 4350
Fasting period before procedure (h) Mann-Whitney U test
n Mean Median Minimum Maximum SD
Groups  Local anesthesia 32 1.34 1 1 2 048 16.5 6.70 0.0001
General anesthesia 25 488 4 4 6 1.01 45
Operative time and casting time Mann-Whitney U test
n Mean Median Minimum Maximum SD
Groups Local anesthesia (casting time) 32 15 13 8 25 38 2400 —52 0.06
General anesthesia (operative time) 25 26 27 18 32 4.1 38.50

this respect, local anesthesia was tolerated better than
general anesthesia by the infant and the family.

When the duration of hospitalization and observation
were compared, the duration of hospitalization and ob-
servation in group 2 was seen to be statistically signifi-
cantly longer. Especially in centers such as ours where
there are large numbers of patients, and the number of
beds and operating room conditions cannot respond suf-
ficiently to the volume, achillotomy with local anesthesia
is preferred because it will contribute to reducing the in-
tensity in the wards and the operating theaters.

Studies have reported dose-related anaphylaxis and ar-
rest following local anesthesia. However, there are no re-
ports in the literature of systemic complications after
achillotomy performed with local anesthesia. In the
current series, no anaphylaxis and cardiac or neuro-
logical complications related to local anesthesia were en-
countered. However, to be able to intervene in these
types of complications, care should be taken as to the lo-
cation of the local anesthesia supplies for emergency in-
terventions and from which the emergency pediatric and
anesthesia units can easily and rapidly reach. In the
current series, the room where the percutaneous achil-
lotomy was performed under local anesthesia was
equipped for emergency intervention before each case
and was on the same floor as the Emergency Pediatric
and Anesthesia Units. In addition, great care was taken
not to exceed the safe dose for local anesthesia (lido-
caine < 1.5 mg/kg). Despite all the precautions and ap-
propriate equipment, the families were informed before
the procedure of complications that could develop, and
an informed consent form was signed.

The duration of separation of the infant from the
mother was found to be statistically significantly longer
in the general anesthesia group. As the duration of sep-
aration increases, there is extra worry and stress for both
the mother and infant, which has a negative psycho-
logical effect on both individuals. As a general observa-
tion, although it was predicted that the stress and worry
level of the families of the patients in group 2 would be
at a subjectively higher level, it was not possible to ob-
tain objective data retrospectively. It is thought that in
similar prospective studies, the measurement of worry
and anxiety with objective tests before the procedure
could be significant.

Cost is another important parameter in selecting proce-
dures that provide similar results. However, a comparison
of costs could not be made in this study because the costs
of procedures in our center are made independently of the
type of anesthesia. However, in different centers, there
could be different costs for achillotomies performed under
local or general anesthesia, and in this context, cost com-
parisons should be made in future studies.

Incomplete achillotomy is a potential complication in
patients with achillotomy performed under local
anesthesia. Authors who prefer general anesthesia have re-
ported that they feel safer and more in control of the pro-
cedure. It has been emphasized that as a result of the
procedure being performed with general anesthesia in op-
erating room conditions, incomplete achillotomy can be
avoided, and there is less formation of rigid equinus and
rocker bottom deformities [18—20]. In studies where the
procedure was performed with local anesthesia, low rates
of incomplete achillotomy and associated recurrence and
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deformity have been reported [23]. In the current study,
although incomplete achillotomy and associated persistent
hindfoot equinus and recurrence were seen in one patient
in group 1, no incomplete achillotomy was found in group
2. As the sample size was small, no statistical evaluation
could be made in respect to incomplete Achillotomy and
recurrence of the deformity. A limitation was that the
negative outcomes of incomplete Achillotomy and recur-
rence as a result of the procedure applied with local
anesthetic could not be sufficiently evaluated because of
the short follow-up period. Therefore, in a longer
follow-up period when a difference emerges between the
two groups in respect to incomplete Achillotomy and re-
currence rates, a stronger recommendation could be made
on the subject of Achillotomy under polyclinic conditions.

Conclusion

Although percutaneous achillotomy with local or general
anesthesia has different advantages, it can be considered
that, especially in centers with high patient circulation,
achillotomy with local anesthesia can be more preferable to
general anesthesia because it is practical and quick, does
not require a long period of fasting or hospitalization, and
has a similar complication rate to general anesthesia proce-
dures. Nevertheless, it is of critical importance that the area
of application is sterile, safe, and comfortable and that the
family is informed in detail and provides informed consent.

Abbreviation
PAT: Percutaneous Achilles tenotomy

Authors’ contributions

UT contributed to the writing and revision of the article and
accomplishment of the surgeries, and the entire intellectual concept of the
article. HO contributed to the writing of the article and accomplishment of
the surgeries. FS contributed to the statistical analysis and review of the
article. HC contributed to the data analysis and writing of the articles. VT
contributed to the data collection. AK contributed to the review of the
article. All authors read and approved the final manuscript.

Ethics approval and consent to participate
The ethical research committee approved the study protocol (ANEAH/13.9.2017-
99). Written consent from the patients' next-of-kin has been consented.

Consent for publication
Written consent to publish patient identifiable information and data was
obtained from the patients’ parent.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 9 February 2018 Accepted: 30 May 2018
Published online: 19 June 2018

References
1. Goksan SB, Bursali A, Bilgili F, Sivacioglu S, Ayanoglu S. Ponseti technique for
the correction of idiopathic clubfeet presenting up to 1 year of age: a

20.

21.

22.

23.

24.

Page 6 of 6

preliminary study in children with untreated or complex deformities. Arch
Orthop Trauma Surg. 2006;126:15-21.

Martin JA, Hamilton BE, Ventura SJ, Menacker F, Park MM. Births: final data
for 2000. Natl Vital Stat Rep. 2002;50:1-101.

Dobbs MB, Gurnett CA. Update on clubfoot: etiology and treatment. Clin
Orthop Relat Res. 2009;467:1146-53.

Radler C. The Ponseti method for the treatment of congenital club foot:
review of the current literature and treatment recommendations. Int
Orthop. 2013;37:1747-53.

Ponseti IV, Smoley EN. The classic: congenital club foot: the results of
treatment. 1963 Clin Orthop Relat Res. 2009;467:1133-45.

Morcuende JA, Dolan LA, Dietz FR, Ponseti IV. Radical reduction in the rate
of extensive corrective surgery for clubfoot using the Ponseti method.
Pediatrics. 2004;113:376-80.

Dobbs MB, Rudzki JR, Purcell DB, Walton T, Porter KR, Gurnett CA. Factors
predictive of outcome after use of the Ponseti method for the treatment of
idiopathic clubfeet. J Bone Joint SurgAm. 2004;86:22-7.

Miller NH, Carry PM, Mark BJ, Engelman GH, Georgopoulos G, Graham S,
Dobbs MB. Does strict adherence to the Ponseti method improve isolated
clubfoot treatment outcomes? A two-institution review. Clin Orthop Relat
Res. 2016/474:237-43.

Spiegel DA, Shrestha OP, Sitoula P, Rajbhandary T, BijukachheB BAK. Ponseti
method for untreated idiopathic clubfeet in Nepalese patients from 1 to 6
years of age. Clin Orthop Relat Res. 2009;467:1164-70.

Park SS, Kim SW, Jung BS, Lee HS, Kim JS. Selective soft-tissue release for
recurrent or residual deformity after conservative treatment of idiopathic
clubfoot. J Bone Joint Surg Br. 2009,91:1526-30.

Park SS, Lee HS, Han SH, Park JW, de Peralta MJ. Gastrocsoleus fascial release
for correction of equinus deformity in residual or relapsed clubfoot. Foot
Ankle Int. 2012,33:1075-8.

Haft GF, Walker CG, Crawford HA. Early clubfoot recurrence after use of the
Ponseti method in a New Zealand population. J Bone Joint Surg Am. 2007;
89:487-93.

Herzenberg JE, Radler C, Bor N. Ponseti versus traditional methods of
casting for idiopathic club foot. J Pediatr Orthop. 2002;22(4):517-21.

Lebel E, Karasik M, Bernstein-Weyel M, Mishukov Y, Peyser A. Achilles
tenotomy as an office procedure: safety and efficacy as part of the Ponseti
serial casting protocol for club foot. J Pediatr Orthop. 2012,32:412-5.
Parada SA, Baird GO, Auffant RA, Tompkins BJ, Caskey PM. Safety of
percutaneous tendoachilles tenotomy performed under general anesthesia
on infants with idiopathic club foot. J Pediatr Orthop. 2009;29:916-9.
Dobbs MB, Morcuende JA, Gurnett CA, Ponseti IV. Treatment of idiopathic
clubfoot: an historical review. lowa Orthop J. 2000;20:59-64.

Morcuende JA, Abbasi D, Dolan LA, Ponseti IV. Results of an accelerated
Ponseti protocol for club foot. J Pediatr Orthop. 2005;25:623-6.

MacNeille R, Hennrikus W, Stapinski B, Leonard G. A mini-open technique for
Achilles tenotomy in infants with clubfoot. J Child Orthop. 2016;10:19-23.

Bor N, Katz Y, Vofsi O, Herzenberg JE, Zuckerberg AL. Sedation protocols for
Ponseti club foot Achilles tenotomy. J ChildOrthop. 2007;1:333-5.

Iravani M, Chalabi J, Kim R, Ebramzadeh E, Zionts LE. Propofol sedation for
infants with idiopathic club foot undergoing percutaneous tendoachilles
tenotomy. J Pediatr Orthop. 2013;33:59-62.

Bahattin Kerem Aydin, Hakan Sofu, Hakan Senaran, Omer Faruk Erkocak,
Mehmet Ali Acar, Yunus Kirac. Treatment of Clubfoot With Ponseti Method
Using Semirigid Synthetic Softcast. Medicine (Baltimore). 2015;94:2072.
Laaveg SJ, Ponseti IV. Long-term results of treatment of congenital club
foot. J Bone Joint Surg Am. 1980,62:23-31.

Changulani M, Garg NK, Rajagopal TS, Bass A, Nayagam SN, Sampath J,
Bruce CE. Treatment of idiopathic club foot using the Ponseti method.
Initial experience. J Bone Joint Surg Br. 2006;88(10):1385-7.

Burghardt RD, Herzenberg JE, Ranade A. Pseudoaneurysm after Ponseti
percutaneous Achilles tenotomy: a case report. J Pediatr Orthop. 2008;28(3):
366-9.



	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abbreviation
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

