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Abstract
Objective: First tarsometatarsal joint (TMTJ) arthrodesis, also known as Lapidus, is a surgical procedure used to treat severe hallux 
valgus, associated hypermobility of the first ray, and/or osteoarthritis of the first TMTJ. Despite the high satisfaction rate and high 
corrective power, this technique is not without complications. This study aimed to report the complications of first TMTJ arthrodesis. 

Methods: This is a case series of 16 patients treated with first TMTJ arthrodesis. Patients were evaluated based on foot radiographs, 
clinical alignment of the hallux, and signs and symptoms. 

Results: Eight patients had either major or minor complications. Three patients had recurrent deformity (1 with associated nonunion), 
2 had delayed union, 2 had hardware loosening (1 with associated nonunion), and 1 had wound dehiscence. 

Conclusion: First TMTJ arthrodesis requires greater care in choosing the surgical technique for the treatment of hallux valgus. In 
addition, some points should be considered to minimize complications as much as possible. We believe that data are still scarce to 
provide a concrete basis. 

Level of Evidence IV; Therapeutic Studies; Case Series.
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Introduction
Hallux valgus, a term introduced by Carl Hueter(1) to define 

static subluxation of the first metatarsophalangeal joint 
characterized by lateral deviation of the hallux and medial 
deviation of the first metatarsal,(1,2) is a disease for which  
different corrective surgical techniques can be used, depen-
ding on its severity. First tarsometatarsal joint (TMTJ) arthro-
desis, also known as Lapidus, is one of the surgical proce-
dures used in the treatment of severe hallux valgus, among 
other alterations(3-5). 

Despite the high satisfaction rate and high corrective power, 
this technique is not without complications. The main com-
plications include delayed union, malunion, chronic edema, 
persistent pain, nonunion, joint stiffness, recurrent deformity, 
and varus deformity(6). However, there is little scientific evi-
dence of these complications after first TMTJ arthrodesis.

The purpose of this study was to report the complications 
of first TMTJ arthrodesis performed by orthopedic surgeons 
specializing in foot and ankle surgery.

Methods
This study was approved by the institutional research ethics 

committee and registered at Plataforma Brasil. We evaluated 
16 patients undergoing first TMTJ arthrodesis, who denied any 
comorbidities. The procedures were performed by 7 different 
orthopedic surgeons specializing in foot and ankle surgery 
with different levels of experience, ranging from 1 to 29 years 
of experience in the field. All patients underwent arthrodesis 
with plates and screws. The plate was placed on the plantar 
aspect of the first tarsometatarsal in 4 patients and on the 
anteromedial aspect in all other patients. The dorsomedial in-
cision was used, centered on the first TMTJ, for the 12 cases 
in which the plate was positioned in the dorsomedial region, 
and the medial incision was used for the 4 cases in which 
the plate was positioned on the plantar aspect. Also, articular 
cartilage was resected using a chisel and microperforations. 
All 16 patients were followed up in an outpatient clinic at 1, 2, 
4, 6, 12, and 24 weeks postoperatively. The follow-up visits in-
cluded the evaluation of anteroposterior, lateral, and oblique 
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radiographs of the foot, clinical alignment of the hallux, and 
patients’ signs and symptoms. For all patients, postoperative 
care included immobilization in a non-weight-bearing cast 
for 4 weeks, initiation of physical therapy with range of mo-
tion gain at 4 weeks, and partial weight-bearing at 6 weeks. 

Results
We evaluated 16 patients operated on over an 18-month 

period (from February 2017 to August 2018). We measured 
preoperative and postoperative hallux valgus and interme-
tatarsal angles (Table 1). Eight patients had either major or 
minor complications (Table 2). Three patients had recurrent 
deformity (1 with associated nonunion), 2 had delayed union, 
2 had hardware loosening (Figure 1) – 1 with associated nonu-
nion (Figure 2), and 1 had wound dehiscence. 

Discussion 
Surgical correction of hallux valgus using first TMTJ arthro-

desis is technically difficult, requiring a steep learning curve 

to perform the procedure(7). Our literature review identified 
several articles describing the results and complications of 
this surgical technique, such as nonunion, delayed union,  
hardware-related discomfort, recurrent deformity, and loss of 
correction, among others(8,9).

Nonunion was the most common complication in our study 
(25%). Unlike our study, Mallette et al.(10) reported a much 
lower rate of nonunion (8.3%), as well as Espinosa et al.(6) and 
Prissel et al.(11), who reported lower rates of 16% and 6.5%, 
respectively. In our study, patients who developed this com-
plication underwent revision arthrodesis, with improved pain 
and stability after 1 year of outpatient follow-up.

Regarding hardware-related discomfort, Peterson et al.(12) 
reported a rate of 15.2%, thus requiring hardware removal. Of 
these, 72% had plates and 28% had crossed screws. This rate 
is also very different from that of our study (25%). Our pa-
tients also required hardware removal to relieve pain resulting 
from hardware-related discomfort.

Regarding recurrent deformity, Schmid and Krause(13) re-
ported 16% of cases with this complication. In our study, we 
found a rate of 37.5%, much higher than that reported in the 
literature, being the most common complication in our study. 
We defined recurrent deformity based on hallux valgus and 
intermetatarsal angles assessed on radiographs. At 24 weeks 
postoperatively, the 3 patients with this complication had a 
hallux valgus angle of 25o, 29o, and 30o and an intermetatarsal 
angle of 13o, 14o, and 14o, respectively. Despite deformity re-
currence, all 3 patients chose not to undergo another surgical 
procedure because they no longer had pain complaints.

Delayed union occurred as frequently as nonunion, with a 
rate of 25% in our study. Klos et al.,(14) however, reported a 
much lower rate of only 1.72%. Our patients had pain com-
plaints and no radiographic evidence of union until posto
perative week 12. At 24 weeks, the patients had no pain 
complaints and showed evidence of union on radiographs; 
therefore, no additional procedure was performed.

In an attempt to avoid the most fearsome complication, no-
nunion, the literature describes several related factors that 
should be avoided or minimized. Barp et al.(15) showed no 
statistically significant difference in the type of fixation used 
(plate vs screw). Blitz et al.(16) reported that early weight-bea

Table 2. Description of 8 complications of first tarsometatarsal joint arthrodesis

Patient no. Age Sex Diagnosis Complication
1 71 Female Hallux valgus Hardware loosening + nonunion

2 55 Female Hallux valgus Delayed union

3 63 Female Hallux valgus + hypermobility of the first ray Delayed union

4 40 Female Hallux valgus + hypermobility of the first ray Wound dehiscence 

5 60 Female Hallux valgus + hypermobility of the first ray Hardware loosening 

6 63 Female Hallux valgus + hypermobility of the first ray Recurrent deformity

7 75 Female Hallux valgus Recurrent deformity + nonunion

8 73 Female Hallux valgus Recurrent deformity

Table 1. Preoperative and postoperative hallux valgus angle 

(HVA) and intermetatarsal angle (IMA)

Patient no. Preop HVA Postop HVA Preop IMA Postop IMA
1 38 13 17 7

2 40 12 17 6

3 42 12 15 6

4 43 14 14 5

5 37 25 20 13

6 35 15 22 10

7 30 11 23 10

8 39 29 17 14

9 29 8 22 11

10 27 7 22 9

11 25 3 21 8

12 29 10 19 5

13 31 11 17 4

14 31 12 17 10

15 32 30 18 14

16 26 5 16 10
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ring does not lead to higher nonunion rates. Moore et al.(17) 
reported that patients with vitamin D deficiency, in addition 
to endocrine diseases such as thyroid dysfunction and para-
thyroid disease, are 8.1 times more likely to develop nonunion, 
with a statistically significant difference compared with the 
control group.

In order to reduce this complication, alternatives such as 
technique modifications and fragment rotation have produ-
ced encouraging results. Klemola et al.(18) described a new 
first TMTJ arthrodesis technique by combining rotational cor-
rection of the first metatarsal and reported a 2% rate of nonu-
nion. Simons et al.(19) reported that first TMTJ arthrodesis with 
plantar plating resulted in lower rates of neurovascular injury. 
Klos et al.(14) reported a rate of only 1.72% of nonunion in pa-
tients undergoing first TMTJ arthrodesis with a plate placed 
on the plantar aspect of the first TMTJ. Li and Myerson(20) re-
ported that some methods, such as plantar plating, nickel-ti-
tanium staples, and intramedullary fixation, produced greater 
biomechanical stability in cadaveric studies. In our study, 4 
procedures were performed with plantar plating, and none of 
these patients developed nonunion. However, our small sam-
ple size prevents us from drawing conclusions that placing a 
plantar plate avoids this complication. Conti et al.(21) reported 
a significant decrease in recurrence rates in the decreased 
first metatarsal pronation group compared with the no-chan-
ge/increased first metatarsal pronation group.

The most relevant finding of our study is the difference in 
complication rates compared with those found in previous 
studies. We found a much higher rate for all complications. 
We believe that this difference is mainly due to the limited 
experience of some surgeons who performed the procedu-
res, since, of 8 patients who developed complications, 6 had 
the procedure performed by a surgeon with only 2 years of 
experience. The limitations of this study include a small sam-
ple size, the lack of a control group, and the great difference 
in experience across surgeons, thus making it difficult to de-
termine the true factors that contribute to the development 
of complications. Therefore, all the disagreements found  
between our complication rates and those reported in the li-
terature indicate that further prospective studies are needed. 
The indication of a surgical procedure or surgical technique 
must be very well evaluated to avoid as much as possible the 
complications that can be minimized. 

Conclusion
Based on our study, we can conclude that first TMTJ arthro-

desis requires greater care in choosing the surgical technique 
for the treatment of hallux valgus. In addition, some points 
should be considered to avoid complications as much as pos-
sible, such as the use of implants to increase stability, ins-
truments for better articular cartilage resection, and impro-
vement in the correction of the pronation deformity of the 
hallux. The limitations of our study prevent us from drawing a 
robust conclusion and defining consistent parameters related 
to the main factors that may affect the various complications 
described in the study. Therefore, we believe that data are 
still scarce to provide a concrete basis, and further studies  
are needed to make substantiated conclusions.

Figure 1. Radiographic evidence of hardware loosening in the left 

foot. 

Figure 2. Radiographic evidence of hardware loosening in the left 

foot.
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