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Does trapezium remodelling correlate with cup shape? 1 

Abstract 2 

We evaluated if trapezium bone reaction was different following implantation of a 3 

trapeziometacarpal total joint replacement with hemispherical or conical cup. 53 Keri Medical 4 

Touch implants with a hemispherical and 53 with a conical cup were prospectively followed 5 

radiographically. We compared radiographs taken immediately and one year after surgery for 6 

cup subsidence, tilt, heterotopic ossification, and loosening. Cup subsidence of at least 1mm 7 

was detected in 4% of cases for both cup types. Additive bone reaction around the cup of 8 

more than 1 mm was present in 62% of conical cups and 47% of hemispherical cups. These 9 

were minor and there were no large ossifications with risk of impingement. Minor 10 

radiolucency was evident superficially at the implant-bone interface of 13% of the 11 

hemispherical cups and 9% of the conical cups. None of these bone reactions were 12 

significantly different between both cup designs.  13 

Introduction 14 

Most thumb trapeziometacarpal (TM) total joint replacements follow the principle of a ball-15 

in-socket articulation with a cup placed in the trapezium. These cups are typically made of 16 

titanium alloy or chrome-cobalt and are covered with hydroxy-apatite, porous titanium or a 17 

combination of both. They rely on press-fit fixation for primary stability and bone ongrowth 18 

for secondary long-term fixation. Wolff's law suggests that bone, being a living tissue, 19 

remodels itself based on the forces exerted on it [1]. Depending on the amount of strain, 20 

bone will resorb, strengthen, or stay in equilibrium. Several bone changes have been 21 

observed after cup implantation in the trapezium: cup subsidence, heterotopic ossification, 22 

and loosening [2-4]. Cementless cups are available in both hemispherical and conical shapes. 23 



Conical cups, for an equivalent diameter, have a larger surface area for bone fixation 24 

compared to hemispherical cups. Stress distribution is also different around both cup 25 

designs. Finite element analysis predicted that stress distribution in the trapezium is more 26 

ideal and uniform around hemispherical cups [5]. It is not known if these different cup types 27 

clinically induce different bone reaction from the trapezium. The goal of our study was to 28 

radiographically compare bone reaction of the trapezium after conical and hemispherical cup 29 

implantation during the first year after surgery.  30 

Methodology 31 

We prospectively included 101 patients who underwent Touch implant surgery (Keri Medical, 32 

Geneva, Switzerland) between 2018 and 2022, 5 of them bilaterally. 53 patients received a 33 

hemispherical cup (4 male and 49 female; mean age 65 years, range 47 – 84) and 53 a conical 34 

cup (8 male and 45 female; mean age 65 years, range 46 – 83) (Figure 1). Cup type was 35 

decided at random and all surgeries were performed by a single surgeon (JD) with experience 36 

level 4 according to Tang & Giddins. The cups of the Touch implant are composed of 37 

stainless steel. Implant fixation is both primary by a press-fit effect, and secondary by means 38 

of a double-layer porous titanium and hydroxyapatite coating, which promotes and 39 

accelerates osteointegration. In all patients, a cup with a diameter of 9mm was implanted 40 

under fluoroscopic control and parallel to the proximal articular surface of the trapezium. The 41 

cups were impacted to the level of the distal articular surface of the trapezium. The medial 42 

and lateral horns of the trapezium were resected at the same level. Postoperatively, the 43 

thumb was immobilized for 2 weeks. Loading was allowed from 6 weeks after surgery. 44 

Postero-anterior and lateral radiographs of the trapeziometacarpal joint following the 45 

technique described by Kapandji [6] were taken 2 weeks and 1 year after surgery. They were 46 

compared to detect bone changes in the trapezium. First, subsidence was defined as the 47 



difference between the ratio of cup height and trapezium height at both points in time 48 

(Figure 2). Second, we inspected the cups for progressive tilting. Third, on radiographs taken 49 

2 weeks postoperative, the size of any residual calcifications was measured in mm relative to 50 

the distal rim of the cup. These calcifications are typically remnants of the surgical resection 51 

of the horns of the trapezium. Fourth, on radiographs obtained 1 year after surgery, the 52 

presence of heterotopic ossification (HTO) was measured. HTO is new bone formation on the 53 

distal surface of the trapezium and can surpass the distal edge of the cup (Figure 3). This 54 

should not be confused with progressive sinking or subsidence of the cup in the trapezium. 55 

Fifth, radiolucent areas around the cup were classified using a previously used standard 56 

scoring protocol (Figure 4) [3].  The Wilcoxon signed rank test was used to compare the 57 

radiographic measurements of hemispherical and conical cups and a value of <0,05 was 58 

considered significant. Correlation between the presence of calcifications immediately after 59 

surgery and the development of heterotopic ossifications at 1 year postoperatively was 60 

evaluated with Pearson's correlation coefficient. 61 

 62 

Results 63 

 64 
The results are presented in table 1. 65 

All cups were radiographically well integrated into bone at the last follow-up. We observed 66 

minor subsidence of 1mm in 2 cases (4%) with a hemispherical and 2 cases with a conical 67 

cup. No cups demonstrated progressive tilting. At 1 year after surgery, HTO at the distal 68 

articular surface of the trapezium had developed in 33 conical cups (62%) and 25 69 

hemispherical cups (47%). This difference was not statistically significant (p=0,2408). The 70 

correlation between incomplete surgical bony debridement (presence of calcifications at the 71 



distal articular surface of the trapezium) and the occurrence of HTO is weak (0,0593) and not 72 

statistically significant (p=0,5460). Minor radiolucency at the superficial edge of the cup-bone 73 

interface (stage I loosening) was evident in 7 hemispherical cups (13%) and 5 conical cups 74 

(9%). This difference was not significant (p= 0,5107). There were no large radiolucent zones 75 

or geodes and no patient underwent revision surgery. 76 

 77 

 78 

Discussion 79 

Our clinical findings demonstrate that both cup designs have comparable radiographic 80 

outcome at one year after surgery. This implicates that they have comparable stability and 81 

ability to achieve solid bone ongrowth for long-term fixation. These findings confirm the 82 

results of an in vitro biomechanical study where hemispherical and conical cup designs had 83 

comparable resistance against axial compression [7].  84 

Similarly, Lussiez [4] evaluated the radiological outcome of hemispherical Maia (Lépine, 85 

France) and conical Ivory (Mémometal, France) cups. A radiolucent line without clinical 86 

symptoms was observed around 16% of the conical cups and two conical cups were removed 87 

due to symptomatic loosening, while these findings were not reported with hemispherical 88 

cups. There was no progressive cup tilting and 1 case of subsidence in each group. These 89 

results seem to be in favour of hemispherical cups, but follow-up was shorter in this group (3 90 

years) than for the conical cups (5,4 years). 91 

Minor, superficial periprosthetic radiolucency was a common finding in our patient group. 92 

This phenomenon is not mentioned in some series of Touch [8] and Ivory [9]  implants, but 93 

common in other. In a series of 107 Touch prostheses with hemispherical cups and a 94 

minimum follow-up of 3 years, a linear radiolucent zone around the cup was noted in nine 95 



cases (8%). This radiolucent zone was stable over time in majority of patients, but in two 96 

cases the radiolucent zone around the cup expanded leading to the development of painful 97 

loosening [3]. In 96 Maïa TM prostheses with a minimum follow-up of 5 years, partial areas of 98 

radiolucency around the cup were present in 7.3% [10]. In another series of the Maïa implants 99 

with a follow-up of more than 3 years, radiological signs of loosening were reported in 17,4% 100 

[2]. It seems that these small radiolucent zones around the cup are commonly reported, but 101 

they do not seem to be systematic predictors of future complications [3]. Therefore, it might 102 

not be necessary to classify these as signs of early loosening. 103 

Cup subsidence or migration was uncommon in our series. Lussiez et al. [3] noted some 104 

proximal migration of the cup in 11% of their Touch cases with hemispherical cup, but with 105 

stable results over time. In a series of 110 Ivory prosthesis with conical cup that was followed 106 

for at least 10 years, 50% of the cups had sunk into the trapezium. These changes occurred 107 

between the first and the sixth months after surgery. After 6 months, the values remained 108 

stable until the last radiological analysis [9]. This suggests that initial proximal cup migration 109 

is possible and does not prevent the cup to achieve stable anchoring in the bone and 110 

uneventful outcome over time. Conservation of hard subchondral bone at the distal articular 111 

surface of the trapezium could improve axial stability of the cup under influence of 112 

compressive force [7].  113 

We noted a high incidence of progressive HTO in our series. This phenomenon has also been 114 

described in other clinical series. Lussiez et al. in their series of Touch prosthesis with 115 

hemispherical cup described postoperative bone formation around the cup in 25% of cases: 116 

minor in 22% and major in 3% of cases [3]. In the Maïa series of Toffoli and Teissier [10] this 117 

occurred in 16 % with substantial HTO in 3 %.  With the same implant, Alkar and Teissier 118 

noted minor ossifications in 36,5%, medium in 23,8% and severe and restricting in 3,2% [2]. It 119 



remains unclear what stimulates this excessive bone formation around the cup. We did not 120 

find a correlation with cup design, suggesting that the difference in load distribution around 121 

hemispherical and conical cups is not a causative factor. Nor did we find a correlation with 122 

the presence residual calcifications after surgery.   123 

We conclude that there does not seem to be a different trapezium bone reaction around 124 

hemispherical and conical cups until 1 year after surgery. Superficial and small radiolucent 125 

lines around the cup are common and typically remain asymptomatic. The frequent 126 

occurrence of HTO after TM total joint arthroplasty should raise concern because it could 127 

cause impingement and dislocation, and should stimulate further research. Longer 128 

radiographic follow-up is needed to see how these changes develop over time. 129 

 130 
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Figures 167 

 168 

Figure 1. Hydroxy-apatite coated conical (left) and hemispherical (right) cup. 169 

 170 

Figure 2. Posteroanterior radiographic view of a hemispherical cup in the trapezium, 171 

comparison over time. Subsidence can be detected by comparing the ratio of cup height over 172 

trapezium height over time. An increasing ratio indicates subsidence.  173 

 174 

Figure 3. Heterotopic ossification around a hemispherical (top) and conical cup (bottom). 175 

 176 

Figure 4.  177 

Grading system for radiolucencies around a cup in the trapezium. 178 


