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Background: Hallux valgus is the most common foot deformity seen within specialty foot and ankle clinics. The 
diaphyseal scarf osteotomy has gained significant popularity due to its ability to achieve a greater degree of 
correction and stability. This particular technique of the scarf osteotomy was developed following the undertaking 
of both the traditional translation with a trotation variation of the scarf osteotomy with satisfactory results post-
surgery. The current technique employed within this cohort of patients within this study entails both translation and 
abductory rotation aspects. Podiatric surgeons in the UK have coined this technique the trotation scarf osteotomy. 
Methods: Between October 2009 and June 2011, 73 patients underwent trotation scarf and Akin osteotomies for 
the treatment of hallux valgus. A retrospective review of the case notes and x-rays both pre and post operatively was 
undertaken in order to review the degree of correction of the intermetatarsal angle and hallux valgus angle following 
this variation of the scarf technique, with the use of distal and proximal fixation achieved via a part threaded 
Kirschner wire and AO screw respectively. 
Results: Seventy-three patients underwent surgery for hallux valgus. Sixty-three patients (86%) also had an Akin 
osteotomy. Preoperatively the mean hallux valgus angle measured was 32.8 degrees (SD 7.4). The mean first-second 
intermetatarsal angle was 15.6 degrees (SD 3.0). Postoperatively the mean hallux valgus angle was reduced to 8.4 
degrees (SD 7.5). The mean first-second intermetatarsal angle was reduced to 4.1 degrees (SD 2.6). The mean 
reduction in hallux valgus angle and intermetatarsal angle was 24.4 degrees (SD 8.7) and 11.5 degrees (SD 2.8) 
respectively. There were no cases of recurrence with first MTP joint/hallux valgus angles in excess of 15 degrees in 
the 6 month follow up period. Hallux varus occurred in 3 feet (4%). There was one case of DVT (1.4%). Nine feet 
of the sample (12.3%) required removal of the internal fixation within 6 months due to irritation of the metalwork.  
Conclusions: The trotation scarf osteotomy technique undertaken within this cohort in conjunction with the Akin 
osteotomy is an effective variant on the traditional translation and rotation scarf techniques for the treatment of 
hallux valgus with high intermetatarsal angles. The fixation technique employed has a relatively low complication 
rate. 
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allux valgus is the most common condition 
affecting the great toe [1] and is a significant 
cause of foot pathology [2].  
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Due to the complexity of the deformity no two cases 
will ever be identical [3]. There are over 130 
operations reported for the correction of hallux 
valgus [4], however, no single technique can address 
every case presented to the foot and ankle surgeon 
[1,5]. The scarf and Akin osteotomies have been well 
documented within the literature with regards to 
correction of hallux valgus with favorable results [6-
34].  
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There are several variations on the surgical 
interpretation among surgeons for reduction of the 
intermetatarsal angle [6-13, 35]. Some authors feel a 
pure translation scarf osteotomy is restricted by the 
degree of intermetatarsal angle (IMA) correction 
available without risking troughing [20]. In view of 
this limitation, a rotational displacement has been 
described initially by Duke [12] in order to correct 
higher degrees of IMA’s, however, it is unclear 
whether troughing is eliminated with this technique 
and if higher degree IMA’s are addressed [33]. The 
technique employed in this study entails both 
translation and rotation and will evaluate the degree 
of IMA and hallux valgus angle (HVA) correction.  
 
Methods 
 
Seventy three patients who had undergone hallux 
valgus correctional surgery via combination 
translation / rotation (trotation) scarf and Akin 
osteotomies for a symptomatic bunion deformity 
between October 2009 and June 2011 were entered 
retrospectively into this clinical audit. The audit was 
approved by the audit committee. The clinical case 
notes along with pre and post-operative X-rays were 
reviewed with the following details obtained; the 
HVA, IMA, type of fixation, intra-operative 
troughing, post-operative troughing, non-union, 
delayed union, mal-union, avascular necrosis, 
metatarsal osteotomy fracture, fixation irritation and 
removal, hallux varus, hallux valgus reoccurrence and 
satisfaction at six months post-surgery were all noted. 
 
In the 73 patients reviewed, 10 patients did not 
require an Akin osteotomy. However, 25 adjunctive 
procedures were performed: three Weil osteotomies 
for pre-existing metatarsalgia, 19 second toe proximal 
interphalangeal joint (PIPJ) arthrodeses, two third toe 
PIPJ arthrodeses, and one fifth metatarsal scarf 
osteotomy for the correction of a Tailors bunion.  
 
Clinical and Radiographic Evaluation 
 
The foot was examined clinically in both standing and 
non-weightbearing, as splaying of the foot is evident 
during weightbearing reflecting the exact functional 
position of the foot [5,36]. Pronation of the foot has 
been linked with both increased space between the 
IMA and first metatarsal dorsiflexion [37]. 

Standard pre-operative radiographic assessment of the 
hallux valgus includes dorsal-plantar and lateral 
weightbearing views of the foot. Specific 
measurements include the HVA and IMA of the first 
and second metatarsal. Severity of the deformity may 
be determined according to these specific 
measurements (Table 1) [5]. In addition, first MPJ 
congruency should be noted as well as position of the 
sesamoids [38]. It has also been suggested that first 
MPJ degeneration should also be considered [5, 36].  
 

 
 

Table1 Classification of hallux valgus according to HVA 
and IMA. 

  
The measurement of the HVA was carried out via the 
technique described by Miller [39] using a bisection of 
the first metatarsal and proximal phalanx with 
measurement of the deviated angle. The IMA was 
measured via bisections of both the first and second 
metatarsals with the degree of metatarsal splay 
measured. The first metatarsal joint congruency and 
sesamoid position was not recorded in this study, nor 
was the metatarsus adductus angle measured. The use 
of the scarf and Akin osteotomies for the correction 
of hallux valgus with associated metatarsus adductus 
is well documented [19, 40]. 
 
Although angular measurements vary with regards to 
intra and interobserver variability [41, 42], they are 
useful in demonstrating the severity of the deformity. 
All measurements were undertaken by the lead author 
to exclude interobserver error.  
 
Operative Technique 
 
All the procedures were carried out on a day case 
surgery basis via the use of a pneumatic ankle 
tourniquet under regional local anesthesia. An ankle 
block was administered with further popliteal 
blockade for the management of post-operative pain. 
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Figure 1 Demonstrates the sagittal view of the cut 

orientations. 

 

 
 
Figure 2 Demonstrates the sagittal view of the cut 
orientations plus the translation and rotation aspects of 

the osteotomy. 

 
A semi elliptical longitudinal skin incision was placed 
along the medial aspect of the first metatarsal, which 
extended distal from the first metatarsocuneiform 
joint to proximal of the interphalangeal joint of the 
hallux. Vessels were cauterized via bi-polar diathermy. 
The incision was deepened to the periosteum and 
joint capsule via careful sharp dissection with 
protection of the medial branch of the superficial 
peroneal nerve. A further longitudinal semi elliptical 
capsular incision was used to expose the metatarsal 
and first MPJ via the periosteum and capsule. A 
McGlamry elevator was scooped around the 
metatarsal head to release the lateral sesamoid 
complex and capsule.  

 
 
Figure 3 Demonstrates further the translation and 

rotation aspect of the osteotomy.  

 
The medial eminence was resected; a dorsal distal cut 
was made at 90 degrees medial to lateral 
perpendicular to the second metatarsal to preserve the 
length of the metatarsal. The longitudinal cut was 
made along the length of the diaphysis medial to 
lateral, sloping dorsal-distal to plantar-proximal, in 
order to reduce the stress riser risk and fracture 
[43,44] i.e. 1/3 dorsal to 1/3 plantar. The saw blade 
was also aimed plantarward as it passed laterally, 
allowing plantar displacement and offloading of the 
lesser rays [5]. The proximal cut was made distal to 
the plantar metatarsal base flare medial to lateral 
perpendicular to the second metatarsal at an acute 
angle close to twenty to thirty degrees from the 
longitudinal cut in the sagittal plane; this creates a 
plantar shelf which aids transposition and rotation 
during correction of the IMA, Figure 1 & 2.  
 
The dorsal and plantar fragments of the metatarsal 
were separated and any remaining soft tissue 
attachments were released. The dorsal fragment was 
then pulled medial and the plantar fragment pushed 
lateral as described by Barouk [45] in order to correct 
the IMA. The proximal fragment in this technique 
was transposed proximally 1/3 of the width of the 
base of the metatarsal and the head of the metatarsal 
was rotated until adequate correction was achieved, 
Figure 3.  
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Figure 4  Demonstrates the position of the distal 
Kirschner wire and AO screw fixation. 

 

 
 

Figure 5 Demonstrates the sagittal view and profile of 
the Kirschner wire and AO screw. 
 
The tibial sesamoid was located and checked to be 
directly under the medial sesamoid groove of the first 
metatarsal head. The osteotomy was inspected for 
intra-operative troughing and then fixated distally via 
a 1.6mm part threaded Kirschner wire placed 
obliquely into the metatarsal head, it was inspected 
not to permanently breach the articular surface of the 
first metatarsal head. It was then bent, cut and rotated 
to sit flush within the first intermetatarsal space 
against the lateral cortex of the metatarsal, a variation 
on the technique known as the lock pin technique 
developed and popularized by Yu and Malay [46].  

 
 
Figure 6 Demonstrates the dorsal view the Kirschner 

wire locked into the dorsal lateral aspect of the 1st 
metatarsal into the intermetatarsal space.  

 
Proximal fixation was achieved via a 2.0mm AO 
cortical screw, Figure 4, 5 & 6. The medial overhang 
was then resected and an Akin osteotomy, should it 
be required, was carried out and fixated with either a 
1.6mm fully threaded Kirschner wire or 2.0mm AO 
cortical screw. The foot was then further assessed to 
determine if an adductor hallucis release was required 
and should this have been the case this was then 
carried out intraarticularly as described by Kramer 
[11].  The area was flushed with saline and the capsule 
and periosteum closed without tension via a 2.0 

Vicryl  locking suture technique. The skin was closed 

using 3.0 Prolene  horizontal mattress sutures. 
 
Post-Operative Care 
 
The wound was dressed with a paraffin gauze 
dressing, interdigital gauze bandage, SofbanTM and 
external CobanTM for compression, in order to reduce 
postoperative edema. The patient was advised 
regarding two days bed rest with hydration, elevation 
and calf exercises. The patient was then able to 
mobilize with crutches within a non-flexible 
postoperative shoe with heel weightbearing and 
instructed to remain on light duties for four weeks. 
The wound was inspected at two weeks, with sutures 
removed and a further dressing applied; patients were 
encouraged to dorsiflex and plantarflex the first 
metatarsal phalangeal joint to tolerance. Post-
operative x-rays were undertaken at four weeks with a 
review and advised to return to footwear if deemed 
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appropriate. Patients were then reviewed at six 
months post operation.  
 
Results 
 
Seventy three patients underwent surgery for hallux 
valgus. All had a trotation scarf osteotomy fixated 
distally with a single part threaded Kirschner wire and 
a proximal screw. There were no intra-operative 
troughing episodes, non-union, mal-union, delayed 
unions, avascular necrosis, metatarsal osteotomy 
fractures or transfer metatarsalgia within this study 
cohort, nor were there any hallux valgus reoccurrence 
at the six month review. No superficial or deep 
infections were seen. 
 
Sixty three (86%) of patients had an Akin osteotomy 
fixated with a single screw or Kirschner wire. Twenty-
two (30%) of patients underwent a secondary 
procedure at the same time (either lesser toe fusion, 
arthroplasty or lesser metatarsal osteotomy). 
 
Pre-operatively the mean HVA was measured on 
weight bearing x-rays was 32.8 degrees with a range of 
14.3 to 56.8 degrees (SD 7.4). The mean first-second 
IMA was 15.6 degrees with a range of 5.8 to 22.3 
degrees (SD 3). 
Postoperatively the mean HVA measured on weight 
bearing x-rays was 8.4 degrees with a range of -12 to 
30.3 degrees (SD 7.5). The mean first-second IMA 
was reduced to 4.1 degrees with a range 0.2 to 10.5 
degrees (SD 2.6). The mean reduction in hallux valgus 
angle and intermetatarsal angle was 24.4 degrees (SD 
8.7) and 11.5 degrees (SD 2.8) respectively. 
 
There were no cases of early recurrence with first 
MTP joint/hallux valgus angles in excess of 15 
degrees in the 6 month period. Hallux varus occurred 
in 4.1% (3 feet). 2 participants required revision 
surgery for hallux varus. There was one case (1.4%) of 
deep vein thrombosis (DVT) treated successfully via 
the DVT clinic. 
12.2% of the sample (9 feet) required removal of the 
internal fixation within 6 months due to irritation of 
the metalwork.  
 
Seventy one of the 73 patients were happy with their 
results, the two patients that were dissatisfied 
developed hallux varus post operatively. These 

patients went on to further surgery and although 
initially disappointed, they were completely satisfied 
following correction. The nine patients that 
developed metalwork irritation and required removal 
were also completely satisfied, even before metalwork 
removal. This was conveyed in the 6 month post-
operative review.  
 
Discussion 
 
The first Z-shaped osteotomy was originally 
developed by Meyer in 1926 [47]; however, the 
osteotomy was within the sagittal plane and was not 
intended for hallux valgus correction. Burutaran [48] 
some fifty years later described a Z-shaped osteotomy 
for the correction of hallux valgus. Weil went on to 
develop the technique achieving widespread use 
following the description of fixation using two AO 
screws [49, 50].  
 
The scarf technique advantages include: compression 
of large surface areas of bone enabling primary bone 
healing with return to weightbearing [45, 51] due to 
the inherent stability [52, 53]. The early 
commencement of range of motion exercises with a 
view to preventing joint stiffness and edema may also 
be employed [9]. The osteotomy further allows 
considerably accurate intermetatarsal angle reduction 
and can be modified to enable the metatarsal to be 
shortened or lengthened, and plantarly or dorsally 
displaced should this be required [22] it has also been 
demonstrated to be an extremely effective technique 
following iatrogenic recurrent hallux valgus [54].  
 
As a diaphyseal procedure, the scarf is very well suited 
to the reduction of moderate-to-high metatarsus 
primus varus deformities with IMA of 12-20 degree 
[14, 20, 55]. It may provide reduction in the 
metatarsus primus varus angle up to 10 degrees [56]. 
 
The scarf osteotomy has therefore become widely 
popular for the treatment of all grades of hallux 
valgus, the multiplanar correction cannot be matched 
by other techniques [53, 57]; the geometry of the 
osteotomy enables considerable versatility and is 
therefore open to considerable interpretation 
compared to other osteotomies [35].  
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Glickmann and Zahari in 1986 undertook a Z 
osteotomy with a horizontal cut of 2.5cm with a 
dorsal-distal and plantar-proximal cut angled at 30 
degrees [6]. Kelikian in 1988 reviewed a Z osteotomy 
with a 3 cm horizontal cut with the dorsal-distal and 
plantar-proximal cuts angled at 45 degrees; he also 
angled the dorsal-distal cut 15 degree laterally [7]. Gill 
in 1988  modified the Z osteotomy to incorporate a 
2.4 cm horizontal cut with proximal-dorsal and distal-
plantar cuts angled at 60 degrees, in addition wedges 
could be removed both proximally and distally to 
achieve proximal articular set angle (PASA) correction 
[8]. Zygmunt, Gudas and Laros in 1989, undertook an 
osteotomy with a horizontal cut of the Z osteotomy 
being 2.5 to 3 cm long and angled 5 to 10 degrees 
plantarly. The proximal-plantar and the dorsal-distal 
cuts were angled at 70 to 80 degrees. The osteotomy 
was transposed laterally 1/3 to ½ the width of the 
metatarsal and could be rotated to gain PASA 
correction [9]. Pollack et al. also in 1989 undertook a 
Z osteotomy with a 2 cm horizontal cut angled at 15 
degrees plantarly. The dorsal-distal cut was made 
perpendicular to the horizontal cut, and the proximal-
plantar cut was made at a 45 degree angle. The 
proximal-plantar cut was also made from distal-medial 
to proximal-lateral to aid transposition [10]. Kramer 
et al. in 1992 introduced a 90 degree dorsal-distal cut 
with a Reverdin-type wedge resection and fibula 
sesamoid resection [11]. Duke in 1992 introduced the 
rotational scarf (Z) osteotomy in order to address 
large IMA’s with a horizontal cut 3 to 4 cms in length. 
The dorsal-distal cut was made perpendicular to the 
shaft, and the proximal-plantar cut was made at a 45 
degree angle. The capital fragment was then rotated 
laterally on an axis at the proximal-lateral aspect of 
the axial osteotomy [12]. Friend, Grace and Stone in 
1994 compared fixation methods with the Z 
osteotomy. The osteotomy consisted of a dorsal-distal 
cut angled at 70 to 80 degrees and a plantar-proximal 
cut angled at 45 degrees. Each osteotomy was fixated 
with either a single screw or absorbable pins. 
Following fixation with the absorbable pin the 
authors suggested that the dorsal-distal cut be made at 
45 degrees due to dorsiflexion and dislocation of the 
head [13].  
 
In order to maintain adequate correction fixation is 
essential, in view of this there have been a variety of 
fixation techniques described for the scarf osteotomy, 

threaded Kirschner wires [58] one [17,18] or two 
screws [19, 24, 40, 45, 49, 59-61]. Barouk [45] has 
developed and patented his own screw for the 
fixation of the scarf osteotomy but again advocates 
the use of two screws. The general consensus and 
accepted method is two points of fixation directed 
from the dorsal cortex through to the plantar cortex 
[45, 51, 62]. Although a study by Wagner, Fuhrmann 
& Abramowski [14] placed the distal screw into the 
metatarsal head as this allowed better fixation in 
osteoporotic cases. Maestro [63] described a 
technique without screw fixation, due to the degree of 
translation there was no space left for a screw. Instead 
fixation was achieved via bone cerclage with an 
absorbable suture in order to obtain distal fixation, 
with proximal fixation via an impacted autologous 
bone graft.  
 
The dorsal cut in this technique is at ninety degrees 
due to ease of distraction and displacement as 
opposed to other techniques which may make 
distraction and displacement difficult due to cut 
orientation [6,7,13,45] it is also parallel with the 
second metatarsal as shortening of the first metatarsal 
has been demonstrated to incur transfer metatarsalgia 
and post-operative pain [20,64].  The plantar cut at 
twenty to thirty degrees in the sagittal plane provides 
stability as the metatarsal is transposed laterally at the 
proximal aspect of the osteotomy before being 
rotated at the metatarsal head in order to reduce the 
intermetatarsal angle. It also enables the osteotomy to 
become locked in position before fixation negating 
the need for use of a bone clamp reducing surgical 
exposure time. The distal fixation with the use of a 
part threaded Kirschner wire enables engagement of 
the dorsal cortex of the first metatarsal and provides 
the operator with further ability to correct the IMA in 
a joystick-like fashion, should this be required before 
engagement of the plantar fragment of the osteotomy. 
To the authors’ knowledge the trotation technique 
variation for the scarf osteotomy along with this 
particular fixation has not been published before. 
 
There has been a similar technique described which 
entails translation and rotation, however, this was for 
the correction of PASA deformity [9, 15, 17, 32, 31]. 
The PASA in this study has not been measured as it 
has been found that the measurement technique is 
plagued with significant error, with both intra- and 
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inter-observer reliability being poor, it has been 
suggested that PASA is of no particular value 
clinically [65-67]. 
 
The traditional transpositional osteotomy used for 
mild to moderate IMA’s has commonly been reported 
to incur difficultly with troughing during fixation, 
which results in a lost in height of the metatarsal with 
dorsiflexion of the metatarsal head [20, 51] however, 
the development of the rotation of the capital 
fragment in order to address higher IMA’s enables 
contact between both the dorsal and plantar cortices 
[12] although it is unclear whether this may reduce the 
incidence of troughing. Troughing has been reported 
with both of the aforementioned techniques [68]. This 
trotation technique uses both a transposition and 
rotation in order to correct potentially higher degrees 
of IMAs whilst providing theoretical stability during 
fixation due to the crossed cortices described in 
Duke’s technique [12]. This may be why there was no 
incidence of troughing both intra-operatively and 
post-operatively within this study.  
 
 

Table 2 Comparison of previous studies with regards to 
pre- and post-operative intermetatarsal correction via 

scarf osteotomy with mean intermetatarsal reduction. 

(Pre- and post- IMA measured in degrees). 

 
Table 2 demonstrates the pre and post-operative 1st 
and 2nd IMAs with the mean IMA correction of 
twenty nine studies in comparison to this patient 
cohort. Six of the 29 studies had a greater degree of 
pre-operative IMA; however, only two studies had 
marginally greater post-operative improvement [7, 
34]. None of the studies achieved a greater mean IMA 
reduction than the 11.5 degrees presented by the 
trotation scarf technique.    
 
The authors’ along with Maestro [63] and his 
particular technique have also found that with the 
trotation technique, due  to the ability to aggressively 
correct the degree of IMA deformity, there is no 
space left for any screw fixation; hence, fixation with 
a part threaded Kirschner wire. 
 
The authors’ believe like O’Kane & Kilmartin [19, 
61], that soft tissue capsular correction is generally 
temporary and that correction must be obtained via 
osteotomies. With adequate correction via osteotomy 

this allows for the return of weight from the second 
metatarsal back to the first ray [27], which may 
account for lack of metatarsalgia post-surgery within 
this study cohort. 
 
During this study the authors’ found that the most 
common adverse event was related to internal fixation 
irritation due to footwear as did O’Kane & Kilmartin 
in their studies [19, 61]. In view of this we currently 
now ensure that the Kirschner wire is well within the 
intermetatarsal space locked down on the lateral 
cortex of the first metatarsal under the extensor 
hallucis longus tendon. 
 
The limitations of this study are certainly the short 
term duration of follow-up and lack of the use of a 
hallux valgus validated patient-reported outcome 
measures, such as the Manchester Oxford Foot 
Questionnaire [69]. This has subsequently been 
adopted by the department to determine more 
accurately patient satisfaction. 
 
Although the duration of follow-up was only 6 
months, despite this the authors’ believe the surgical 
technique of the trotation scarf osteotomy and 
fixation method has provided adequate correction and 
fixation with a relatively low rate of complications 
with a good rate of patient satisfaction.  
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