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Carpal coalition revisited an a propos of 80 cases of LT coalition
and a skewed literature view

Abstract
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Osnabrueck Klinikum, Section of Plastic, Hand, Carpal coalition is a rare congenital entity, the Luno-Triquetral (LT)
coalition having the highest incidence. Additionally, LT coalition is de-
scribed in literature to be most often bilateral and being more com-
mon in females. The range of LT coalitions is wide, starting from simple
Email: chwscot@yahoo.com over fibrocartilage coalition to complete osseus fusions. Classification
of Minnaar is the one being most often used. Little research is available
on the difference of incidence between differences in the type of LT
coalition comparing right- and left-hand side.
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. . The unilateral coalition in men is according to literature a rare en-
PUbh.Shed' May 29’ 2024 tity. We describe the case of a unilateral right sided LT coalition in a
Archived: www.jcimcr.org male Caucasian patient, discovered incidentally after a sustained distal
Copyright: © Weinand C (2024). radius fracture. Additionally, we reviewed literature for incidence of
DOI: www.doi.org/10.52768/2766-7820/3082 the LT.coalltlon,. genf:ler distribution, s@g of incidence, LT coal.lt'lon type
and difference in Minnaar type of coalition from one hand side to the
other hand side.

LT coalition in men and women was reported equally often. Unilat-
eral and bilateral LT coalition incidence and incidence between right-
and left-hand side were equal. LT coalition type Il was most often in
both sexes right side more than left in women. Incidence of Minnaar
manifestations in LT coalition was for men in right and left side unilat-
eral and bilateral equal, whereas women had unilateral right and left
equal incidence but bilateral higher Minnaar classification more often
on the left side. Type | and type Ill (Minnaar) was in man and women
most often in unilateral and bilateral incidence. Equal Minnaar classifi-
cation of LT coalition in bilateral appearance was most often, however
Minnaar classification being higher one type and even two types was
most often in women and there right more than left-hand side.

In contrast to literature, we found equal incidence of LT coalition in
both sexes, left and right-hand side and equal incidence in unilateral
and bilateral LT coalition but higher incidence in higher Minnaar clas-
sification right over left hand in women. Further research is warranted
on difference in manifestation of LT coalition in bilateral incidence be-
tween left and right-hand side.
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Introduction

Carpal coalition is an autosomal dominant inherited condi-
tion, African population is described to be having the highest
number in incidence [1-4]. The side most often affected in lit-
erature is the left, often a combination with other congenital
differences is found [4]. The most common coalition is of the
Luno-Triquetral (LT) coalition (90%) followed by the capito-ha-
mate coalition [1,2].

LT coalition is described to be more often bilateral and to
be more common in women in a ratio of 2:1 [1-4]. While osse-
ous coalitions of the lunate and the triquetrum are known to
be asymptomatic, fibrocartilage lunate-triquetral coalitions can
present as an uncommon cause for ulnar-sided wrist pain [3].
However, the LT coalition is most often discovered by incident
[5]. According to this, unilateral LT coalition in a man is a rare in-
cident, however, there is little research on comparing unilateral
to bilateral LT coalition incidence. There are several classifica-
tion systems of the Luno-Triquetral (LT) coalition, such as the
classification of De Villiers Minnaar, who developed his classifi-
cation system according to radiographical appearances, i.e. the
classification is more focused on bone focused than non-osseus
types of coalition [1,2,5,6]. In our case report and review of lit-
erature we adhere to the Minnaar classification, because this is
the most known and most widely used system of classification
for LT coalition.

Most LT coalitions are described to be bilateral, and, if dif-
fering in classification from one side to the other, then their
difference is only in one of the Minnaar classification types to
the other side [6-8]. However, there is little research on the dif-
ference in expression of coalition comparing one hand side to
the other.

We present a case of a male patient with unilateral LT coali-
tion, comparing this to incidence described in literature. In ad-
dition, we research literature for incident of LT coalition in gen-
der, type of coalition according to Minnaar classification, side of
incident, incidence of LT coalition unilaterally and bilateral, as
well as difference in LT coalition classification in bilateral cases
between sides.

Case

A 58-year-old male patient reported to our outpatient clinic
in 2008 after having sustained a bilateral distal radius fracture
after a fall at work. He was immediately treated by reposition
and plates. On radiological examination a unilateral LT coali-
tion Minnaar type Il on the right side was diagnosed. Because
of postoperative mal-alignment in the palmar inclination of the
right sided distal radius joint line a revision was done, the plate
was exchanged and the distal radial joint line was corrected
into anatomic position. Healing after that was uneventful, both
fractures healed in an acceptable position. The patient received
physical therapy for improving wrist motion. In 2009 the plates
were removed. The patient reported an increasing pain in his
right wrist. A CT scan of his right wrist showed a LT coalition
Minnaar type Il as well as arthritic changes in the entire wrist
and distal radio-ulnar joint. He changed his job due to pain from
the arthritic changes for a job with less strenuous activity. On
clinical examination the right wrist had a plumper appearance
than the left, extension and flexion were on both sides dimin-

ished to 70% of normal range of motion. On radiological exami-
nation of the image of the right wrist revealed the known LT
coalition Minnaar type Il but also showed signs of arthritis and
a healed distal radius fracture (Figures 1 and 2). The left sided
wrist showed no LT coalition but signs of a healed distal radius
fracture.

We researched literature for LT coalition reports and case se-
ries. Only literature with at least three aspects of our research
clearly stated were included, such as gender, unilateral of bi-
lateral occurrence, side of occurrence, or Minnaar type of LT
coalition.

Results literature

86 cases in literature were described in that way so we could
include them into our evaluation (Tables 1-3). Equal number
of cases of LT coalition were described in male and in female
patients, incidence of LT coalition was equal for unilateral and
bilateral occurrence (Table 3). In the unilateral cases occurrence
in gender was equal, however a higher number of cases was
noted to be on the right side. Interestingly, women and men
had higher numbers in Minnaar type | and Il occurrence (Tables
3 and 4).

When comparing bilateral appearance, men had a higher
number in occurrence than women. Most often equal type in
classification according to Minnaar was found on both hand
sides (50%), type | and Il of Minnaar classification were de-
scribed equally often for the right and left side in men and type
I and Ill in women. Interestingly Minnaar type IV only occurred
once in our literature and was described in a man bilaterally but
not in female patients (Tables 4 and 5).

The largest number of Minnaar type | and Il was on the right
side for women, in men, however, type | was noted to be more
often on the left side and Minnaar type Ill equal in number on
both sides. Both sexes presented most often with type I, uni-
lateral and bilateral numbers combined (Tables 4 and 5).

In bilateral occurrences on the right side a higher type of
Minnaar classification (40%) was noted than on the left side,
in 10% of the cases the left side had a higher type of Minnaar
classification than the right side. Interestingly, in 25% of the
cases the Minnaar classification was two types higher on the
right than on the left side. This did not occur vice versa for the
left side to be two types higher than the right side. Three types
higher or more differences in Minnaar classification between
each hand sides were not described in our literature (Table 6).

Discussion

The first case of LT coalition in mankind found was described
by Oberlin and Sakka in a neanderthal man [2,4].

LT coalition has the highest incidence of all carpal coalitions
possible [1,2,4,8-10]. Some authors state a lack in differentia-
tion during development in the fetal hand as reason for LT co-
alition [5,10-14], however, the cause is being to be discovered.
The development of the joint space happens during the 4™ and
the 8™ intrauterine week. Here four theories are employed: ab-
sence of chondrification of the intermediate zone, destruction
of the cartilage during ossification, fusion of an additional bone
(os epipyramis) or inflammation causing the coalition of luna-
tum and triquetrum [2,5,10,11,15,16].
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CTabIe 1: Literature describing cases of bilateral LT coalition.

)

ertwresex | MOl i mgniside MO g Leksige NorbeTel  Minmaar
cases) tion

1 F 1 1 1 1l X 1 |

2 ? 1 X 1 1l X 1 |

4 14M 6F 32 5 1] ]

6 F 1 1 X 1 | X 1 |

6 1 1 X 1 | X 1 |

6 M 1 1 X 1 | X 1 |

6 F 1 1 X 1 ] X 1 |

6 F 1 1 X 1 | X 1 1]

7 M 4 1 X 1 ] X 1 ]

7 M 1 X 1 ]

7 M 1 X 1 1l ? ? ?

8 M 1 1 X 1 1] X 1 [

10 F 1 1 X 1 ] X 1 1]

13 M 1 1 X 1 ] X 1 ]

14 M 1 1 X 1 v X 1 \Y

17 2FM 9 3 X 1 ] X 1 [

17 2F 2 X 2 ] X 2 1]

18 M 2 1 X 1 1l X 1 1]

19 M 1 1 X 1 ] X 1 1]

20 M 1 1 X 1 1l X 1 |

CTabIe 2: Literature describing cases of unilateral LT coalition. )
Number of cases Unilateral Number of Minnaar Number of Minnaar
Literature Sex (total) (N::;::)r of Right Side cases side | Classification Left Side cases side Classification

2 ? 1 X 1 |
3 F 1 1 X 1 1l
4 14M 6F 5 1
4 14M 6F 2 Il
4 14M 6F 1 |
5 F 1 1 1 1
6 M 1 1 X 1 |
6 F 1 1 X 1 |
6 F 1 1 X 1 |
6 F 1 1 X 1 |
7 M 1 X 1 ]
9 M 1 1 X 1 |
11 F 1 1 X 1 |
11 M 1 1 X 1 ]
12 F 1 1 X 1 |
15 M 1 1 X 1 |
15 M 1 1 X 1 |
16 M 1 1 X 1 ]
17 2F 2 X 2 ] X 2 ]
17 M 2F 3 X 3 1
17 M 2F 3 X 3 1
17 2F 2 X 2 ]
17 M 1 X 1 ]
17 2F 2 X 2 ]
17 M 1 X 1 ]
18 F 1 X 1 I
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Figure 1: The patient showing healed distal radial fractures and the incidentally found unilateral LT
| coalition on the right.
o

J

\

Figure 2: CT reveals a type Il LT coalition according to Minnaar.

I
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/
[ Table 3: Evaluation of total cases evaluable.

\\
J

o
n (sex) 23 Male 21 Female
n (side) 43 (right) 43 (left)
Unilateral Bilateral
28 32
Classification Minnaar Right Left
n Type | 8 24
n Type Il 13 4
n Type Il 21 15
n Type IV 1 1

\\ classified according to Minnaar.

“/ Table 4: Incidence of LT coalition between male and female,

\

Classification Minnaar Male Female
n Type | 10 12
n Type Il 7 5
n Type llI 16 19
n Type IV 2 0

\\ferentiation between sex and unilateral and bilateral.

™
Table 5: Incidence of cases, classified according to Minnaar, dif- \‘

Unilateral Bilateral
male Right Left male Right Left
Minnaar Minnaar
n Type | 1 3 n Type | 2 5
n Type ll 2 0 n Type Il 2 0
n Type llI 2 4 n Type llI 6 5
n Type IV 0 0 n Type IV 1 1
female female
n Type | 3 2 n Type | 2 4
n Type ll 1 1 n Type Il 1 2
n Type llI 3 2 n Type llI 6 2
n Type IV 0 0 n Type IV 0 0

N
‘ Table 6: Incidence of equal or higher manifestation of LT coali- )
| tion according to Minnaar classification.

o _
Bilateral Minnaar [%] Male n Female n
Right = Left 50 7 3
Right > Left 40 3 5
Left > Right 10 1 1
Right 2x > Left 25 2 3
Left 2x > Right 0 0 0

There are different classification systems for LT coalitions,
the most common one being used is according to Minnaar. In
his system the classification is based on radiological appear-
ance, i.e. coalition between the bones of os lunatum and tri-
quetrum [1,2,6,11,16-19]. However, in literature it is discussed,
that this classification lacks to describe the high variance in the
non-osseus LT coalition, because there are only 4 types. Min-
naar | being the non-osseus coalition, Minnaar II-1V represent-
ing incomplete, complete osseus LT coalition and complete co-
alition combined with other carpal abnormalities. Singh et al.
developed a different classification, based on the shape and site
of the fused bones, whereas Burnett classified the coalition into
osseus and non-osseus [2,10,12,17-20]. In our evaluation we
adhered to the classification of Minnaar.
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Citing literature, the highest incidence is reported in patients
of African descent of 9,7%, in Caucasians the incidence is 0,1%,
the incidence in the Asian population is rarely described so far
[1,2,4,6-8,12,19]. According to Additionally, in some literature
the highest incidence is described to be in females [1,2,4,6-
8,10,12,16,20]. In our case report it is a male patient of Cau-
casian descent. However, our investigation did not cover inci-
dence in various races.

In our patient the diagnosis of LT coalition was also made by
incident, as described in literature [3,5,13,15]. Because the LT
coalition was osseus and not inflicted in the injury and did not
cause any symptoms, no further therapy of the LT coalition was
deemed to be necessary. In literature fractures or ruptures of LT
coalitions are discussed controversially. It is described by vari-
ous authors, that fractured osseous coalitions should be treated
operatively first by fusion, however other authors state, that
most fractures of LT coalitions can be treated conservatively
[2,5,6,9,13,15,19]. In our opinion the symptoms caused by the
fracture or rupture of the LT coalition deem the therapy neces-
sary, however further research is needed.

Although LT coalition is described in highly cited literature
to be more common in women than in men in a ratio of 2:1
[1,2,4,6-8,10,12,16,20], we did not find a higher incidence in
women in our literature research. On the contrary total number
of reports of LT coalition were equal in men and in women. Ad-
ditionally, men had a higher incidence in bilateral LT coalition
whereas both sexes had equal incidence in unilateral LT coali-
tion. Sy et al. report on a case series of 32 LT coalitions in 20
patients, the highest incidence was reported to be in 15 men
[4]. Spaans et al. reported on developmental differences in the
carpus [19]. They hypothesize multifactorial inheritance for LT
coalition with a strong sex linkage, which they found in their
sample of radiographic analyses. According to Sy et al. Spaans
et al and others the incidence is 2:1 female to male. We agree
with Spaans and Sy in multifactorial inherence, because in our
literature review not only familial traits but disagree with a 2:1
higher incidence of LT coalition in females. The reason for a
reported higher incidence in women might be, that most case
reports rely on case series of one or two hospitals, thereby the
sample is skewed. However, in some literature the incidence is
described controversially. In summary the sum of case reports
and case series reveals a different picture in incidence between
male and female.

There are case reports or case series on bilateral LT coalitions
and incidence of LT coalition is described to be more often bi-
lateral [2,4]. However, most cases in literature are case reports
about unilateral LT coalition, however a radiographic analysis
of the contralateral wrist was sometimes not performed [5].
Hence unilateral incidence of LT coalition should be re-evalu-
ated. Our patient presented a one-sided LT coalition Minnaar
type Il on the right side, in literature the majority of cases are
bilateral such as in a large case series of Defiazo et al. [2]. Sy et
al. report on a large case series of 32 cases in 20 patients, 15
cases were bilateral and 5 of them had the same classification
of LT coalition type Ill according to Minnaar on the left and the
right-hand side, 7 had a higher type in classification, however
the side of the incidence is not mentioned [4]. When counting
case reports of unilateral LT coalition in literature available to us
equal incidence of unilateral and bilateral LT coalition was seen.
The reason for this might be, that case series most often report
on larger numbers and get higher attention, whereas case re-
ports are single report only. In the sum, however, these case

reports seem to be equal to the number of bilateral cases in
case series. More research is needed on this topic.

Looking at bilateral LT coalitions and the incidence and differ-
ence of LT coalition from side to side according to the classifica-
tion system of Minnaar very few research has been done so far.
Defazio et al. report on a LT coalition case series of 92 cases, 36
cases of them were bilaterally and 1 had a difference in Minnaar
classification of LT coalition one type higher on the right-hand
side compared to the left-hand side. However, for further evalu-
ation, the table provided did not meet our inclusion criteria [2].
Ritt et al. report on 9 cases, 4 of them were unilateral. 5 cases
were bilateral, most cases had equal manifestation in classifica-
tions on both sides, however, in one patient the left side had a
higher classification than the right side [6]. Forstner reports on
4 cases of LT coalition, 3 were unilateral, one left and one right
sided with the same manifestation in classification [7]. An other
large case series was provided by Sy et al. They report on 32
cases of LT coalitions [4]. Most cases were in male, and 15 cases
were classified as type Ill according to Minnaar. In 15 cases the
LT coalition was bilateral and in 5 cases the manifestation was
classified as type lll. However, the authors did not provide ta-
bles with the side of incidence of the LT coalition combined with
the manifestation of the classification, but an overview of all
cases and summary of their findings. Therefore, no difference in
Minnaar classification could be established. Some case reports
[1,2,8,19,20] are on bilateral incidence of LT coalition, showing
a difference in manifestation between right-hand and left-hand
side. Interestingly, in our investigation of bilateral LT coalitions
in literature, incidence of a higher manifestation of LT coalition
classified by Minnaar appeared to be on the right-hand side.
Additionally, the highest number in incidence in differences
in classification was two in type, according to Minnaar, on the
right-hand side more than on the left-hand side. Incidence of
left-hand being higher in one in classification according to Min-
naar than the right-hand side was seen only in 2 cases in litera-
ture. However, no range of motion was given for the evaluated
wrists.

The reason for the difference in manifestation between the
wrist sides might be, that chondrification of the joint to be did
not happen, a fusion of an additional bone led to LT coalition,
the cartilage was destroyed during the process of ossification
or an inflammation led to the LT coalition [2,4,7,10]. However,
more research is needed.
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