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CASE REPORT

Unilateral congenital lunate absence: A case report
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ABSTRACT

Isolated congenital aplasia of carpal bones in the absence of an associated congenital syndrome is exceedingly rare. Since the first
documented case report of congenital carpal bone absence in 1911, only 12 additional case reports have been published. Here we
present a case report of an otherwise healthy 43-year-old male with unilateral congenital absence of the lunate, which has only
been previously reported once in the literature.
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1. INTRODUCTION
Isolated congenital aplasia of carpal bones in the absence
of an associated congenital syndrome is exceedingly rare.
Since the first documented case report of isolated congeni-
tal carpal bone absence in 1911,[1] only 12 additional case
reports have been published. Here we present a case report
of an otherwise healthy 43-year-old male with unilateral con-
genital absence of the lunate, which has only been previously
reported once in the literature.

2. CASE PRESENTATION
A 45-year-old right-hand dominant male laborer presented
to the hand surgery clinic complaining of chronic left wrist
pain. The onset of the pain was insidious and had been pro-
gressing over the past few years. He denies any previous
injury, infection, or surgery to the extremity. He has no past
medical history and has never taken prescription medications.
His prenatal and childhood and adult medical history are
unremarkable.

His physical exam was generally unremarkable. He appeared
healthy in no acute distress. His head was normocephalic

and without abnormal facies. Cardiovascular and pulmonary
exams were grossly normal. Examination of the left upper
extremity showed a scar overlying the thumb metacarpal
from a childhood laceration, but otherwise no evidence of
trauma. There were no surgical scars over the dorsal or volar
wrist. There was brisk capillary refill in all digits and pal-
pable radial pulse. He had full range of motion with active
flexion and extension at all metacarpophalangeal and inter-
phalangeal joints. Range of motion of the left wrist showed
45◦ of flexion and 20◦ of extension compared with the right
at 60◦ and 60 degrees, respectively. The DRUJ was stable
in pronation and supination compared to the right without
clicking, laxity, or tenderness to palpation. Finger cascade
was normal. There was mildly tender palpable synovitis over
the dorsal central aspect of the wrist. There was no thenar,
interosseous or forearm atrophy.

Plain radiographs of the left wrist were obtained, followed
by high-resolution computerized tomography scan. Figures 1
and 2 show the PA and oblique radiographs of the left wrist,
with a representative coronal CT slice of the left wrist shown
in Figure 3. Imaging of the left wrist demonstrates absence
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of the lunate and a dysplastic appearing scaphoid. There was
no suggestion of any remnant lunate to suspect advanced
Keinbock’s disease. The proximal pole of the scaphoid had
eroded into the distal radius and the proximal surface of
the capitate appears flattened. There were widespread de-
generative changes throughout the entirety of the wrist in-
cluding subchondral cysts and arthritic changes at the mid-
carpal, trapeziometacarpal, and radiocarpal joints. Imaging
of the contralateral wrist demonstrated a full complement of
anatomically correct carpal bones with no abnormality.

Figure 1. PA radiograph of the left wrist

He was treated conservatively with oral nonsteroidal anti-
inflammatory medication, a splint and a corticosteroid in-
jection into the radiocarpal joint. At 4-month follow-up he
continued to have pain in the left wrist. Surgical management
including wrist fusion was discussed at this time. He again
opted for conservative management with a second corticos-
teroid injection. He did not return to clinic thereafter.

3. DISCUSSION
Congenital carpal absence is often seen as a part of the con-
stellation of the presentation of an underlying syndromic con-
genital disorder such as VACTERYL (vertebral defects, anal
atresia, cardiac abnormalities, trachea-esophageal fistula, re-
nal and radial abnormalities and lung abnormalities). Other
associated syndromes include thrombocytopenia-absent ra-
dius, Holt-Ohram, Fanconi’s anemia, and thumb hypopla-

sia/aplasia.[2] Carpal absence is also seen in congenital ex-
tremity malformations such as intercalary radial hemimelia,
which consists of not absence of the scaphoid, trapezium,
radial styloid, thumb metacarpal and thenar musculature.[3]

Figure 2. Oblique radiograph of the left wrist

Figure 3. Coronal CT slice of the left wrist
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Congenital aplasia of carpal bones in the absence of addi-
tional syndromic or congenital abnormalities is exceedingly
rare. To the best of the knowledge of the authors there are

only 13 total case reports of congenital carpal absence, rang-
ing from isolated absence of a single carpal bone to complete
absence of the entire carpus, as summarized in Table 1.

Table 1. Summary of published case reports of isolated congenital carpal absence
 

 

 

Absent Carpal Bones Reference 

Scaphoid, bilateral Patankar [4] 

Scaphoid, unilateral Schick [5] 

Scaphoid, unilateral Srivastava & Kochhar [6] 

Scaphoid, unilateral Kuz & Smith [7] 

Scaphoid, unilateral Papanikolaou & Haddadin [8] 

Scaphoid, unilateral Panciera & Le Viet [9] 

Lunate, bilateral Kobayashi et al. [10] 

Lunate, unilateral Roche [11]  

Scaphoid + lunate, bilateral Hoffman [1] 

Scaphoid + capitate, unilateral Eraltug [12] 

Scaphoid + lunate + capitate, unilateral Postacchini & Ippolito [13] 

Pan-carpal absence (left), trapezium (right) Gurav & Patil [14] 

Scaphoid + lunate (unilateral) De Smet [15] 

The scaphoid is involved in 11 of these 13 reports, with
isolated unilateral scaphoid aplasia/agenesis being the most
commonly reported deficiency (5 of 13) and a single report
of bilateral isolated scaphoid absence. Of the remaining 7
case reports, 5 involve absence of the scaphoid in conjunc-
tion with other carpal bones. The lunate is the second most
commonly involved carpal bone, reported as absent in 7/13
case reports. Unlike the scaphoid, only one other report of a
unilaterally absent lunate exists in the literature.

Multiple theoretical explanations for the findings in these
case reports have been made, but the pathophysiological
mechanisms behind carpal bone agenesis are unknown. If
carpal absence is a true congenital malformation, it could
arise from failure of differentiation of the carpal bone chon-
drification centers.

The carpal bones are formed during embryogenesis by sep-
aration and cavitation of the cartilaginous precursors of the
carpals. Embryonic chondrogenic differentiation of carpal
bones can be seen at approximately 42-45 days gestational
age. The capitate is the first carpal bone to appear with imma-
ture pre-cartilage at 47-50 days gestational age. Pre-cartilage
of the future scaphoid, lunate, hamate, and triquetrum ap-

pear over the next 2-3 days followed by the trapezium and
trapezoid. The lunate itself begins to chondrify at Streeter
18th and 19th horizons of embryonic development with the
center of ossification appearing at 2 years.[16] Ossification is
complete by 15-25 years old. The pisiform is the last carpal
bone to appear. Chondrification centers for all carpal bones
can be seen by 58 days gestational age. There are no reports
of carpal agenesis in infants.

Another proposed mechanism of absence of carpal bones is
idiopathic non-hereditary osteolysis of the carpal chondrifica-
tion center after its development, which could occur in utero
or during childhood. In that instance, the inheritance is auto-
somal dominant with variable expressivity presenting as in
our patient with marked deformity in the third decade as the
bone completely dissolutes. This is in distinction to primary
idiopathic osteolysis, which has an onset in early childhood,
is associated with foot defects, facial abnormalities, kidney
disease and hypertension.[17]

Given the rarity of congenital carpal bone absence, the un-
derlying pathophysiology will likely never be known.
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