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Abstract

Obijective: The first objective of this study was to find out the weakest part
of the hook of the hamate, the second objective was to find out the vascu-
lar pattern of the weakest part.

Materials and Methods: We used 55 dry bones from the Department of
Anatomy, Manipal University. Bones were from adult cadavers of South
Indian origin. Among 55 bones, 27 were from the right side and 28 from
the left side. We measured morphometric parameters using a Metal Casing
Electronic Digital Caliper, resolution 10um. A magnifying lens (magnifying
power 10x) was used to visualize the vascular foramina.

Results: The differences between the right and the left hamate hooks were
not statistically significant for any of the variables. (P>0.05). All hamate
hooks had vascular foramina at their bases. In 17 (30%) bones, no vascu-
lar foramina were seen at the tip of the bone. Only four hamate hooks had
vascular foramina at the bend.

Conclusion: From the present study, we hypothesize that the bend of the
hamate hook could be its weakest part, and since most of the hamate hooks
lack vascular foramina at the bend, this site could be more prone to
avascular necrosis. The study also aids to establish data on the hamate hook
in a South Indian population. (Marmara Medical Journal 2011,24:192-5)
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Ozet

Amag: Calismamizin esas amaci hamatum kemikciginin hamulus’'unun en
zayif kismini tespit etmek ve bu zayif bélgenin damarsal 6zelligini belirtmektir.
Araclar ve Yontemler: Calismamizi Anatomi Bliimii, Manipal Universite-
si'nden elde ettigimiz 55 adet el kemigi Uzerinde yaptik. Kemikler Giiney
Hindistan orijinli yetiskin kadavralara aitti. 55 kemigin 27’si sag, 28'i ise sol
tarafa aitti. Olciimlerimizde birim araligi 10um olan Elektronik Digital Kumpas
kullandik. Vaskular foramen’leri gorebilmek icin x10 buyitmeli lens kullandik.
Bulgular: Ol¢iim yaptigimiz tiim parametrelerde saj ve sol hamatum
kemikciginin hamulus’lari arasinda istatistiksel olarak anlamli bir fark bul-
madik (P>0,05). Hamatum kemikciginin hamulus’larinin hepsinde vasku-
lar foramen’ler hamulus’un tabaninda yer almaktaydi. 17 vakada (%30)
hamulus’un uc¢ kisminda vaskular foramen’lere rastlanmadi. Sadece 4
hamatum kemikciginin hamulus’unda vaskular foramen‘ler hamulus’un
kivrimindaydi.

Sonuglar: Hamatum kemikciginin hamulus’larinin cogunda kivrim yerlerin-
de vaskular foramen'’lere rastlanmadidi icin , bu bolge avaskuler nekrozlara
daha yatkindir. Bu da bize hamatum kemikcigi’'nin en zayif kisminin kiv-
nm yeri oldugunun hipotezini sunmaktadir. (Marmara Universitesi Tip
Fakiiltesi Dergisi 2011;24:192-5)

Anahtar Kelimeler: Hamatum kemikciginin hamulus’u, Vaskuler foramen

Introduction

The hamate is a cuneiform bone with an unciform hamulus
(hook) projecting from the distal part of its rough palmar surface.

The hamulus is curved with a lateral concavity and its tip inclines
laterally contributing to the medial wall of the carpal tunnel'.
Fracture of the hamate hook is an uncommon injury. Despite the
rarity of these fractures in the general population they are quite
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common in athletes, especially baseball players, golfers and
tennis players®. Union often fails to occur and non-union causes
pain, significant limitation of function and disability’. The
standard treatment is surgical excision®* and immobilization””,
bone grafting has also been reported’. The purpose of the
present study was to establish data on morphometric parameters
of the hamate hook and to find the part of the hamate hook
which is more prone to avascular necrosis. The first objective of
this study was to find out the weakest part of the hamate hook,
which is more prone to fracture. Second objective was to find out
the vascular pattern of the weakest part of the hamate hook.

Materials and Methods

We used dry bones from the Department of Anatomy, Manipal
University, India. Bones were from adult cadavers of South Indian
origin. Damaged bones were excluded. The hamate bones which had
straight hooks (no curve on the radial aspect and no bend on the
ulnar aspect) were also excluded from the investigation. We observed
55 hamates. In 55 hamates, the hooks were curved laterally on the
radial aspect, whereas on the ulnar aspect they had a bend (Figures.
1 and 2). Among 55 bones, 27 belonged to the right side and 28
belonged to the left side. We measured the width of the hamate hook
in transverse (p-q) and antero-posterior (r-s) planes at three different
levels (Figure 1), at the base (the point where the ulnar surface of the
hook begins to project from the palmer surface of the hamate), at the

—

Figure 1. Diagram of right hamate hook. H is the height from the base
to the tip, ‘h’ is the distance between the base and the bend. The width
of the hamate hook in transverse plane, at the base = p-q, at the bend =
p1-q1 and at 3mm proximal to the tip = p2-g2. At the the same points
the width in antero-posterior plane = r-s, r1-s1 and r2-s2.

Figure 2. Photograph of left hamate hook. The white arrow head indi-
cates the bend on the ulnar aspect of the hamate hook; the black arrow
heads indicate vascular foramina at the radial base.

bend and at three 3 mm proximal to the tip. We also measured its
height from the base to the tip (H) and base to the bend (h) (Figure
1). We measured morphometric parameters using a Metal Casing
Electronic Digital Caliper, resolution 10pm.

Externally, the hamate hook is seen to have a generally smooth
surface of cortical bone. There are no bare areas of cancellous bone,
and thus there are no intratrabecular spaces to be confused with
vascular foramina. The foramina appear as distinct holes lined by the
smooth cortical bone of the hamate exterior surface and are easily
identified under loupe magnification''. We used a magnifying lens
(magnifying power 10x) to visualize the vascular foramina.

All observations were made by three different observers at three
different points of time.

A Student's t test was used for the statistical analysis for two
independent samples.

Results

The average values of all the measurements are shown in
Table I. All the measurements are in millimeters. Measurements in
the transverse plane are: p-q at the base, p1-q1 at the bend
and p2-g2 3mm proximal to the tip. At the similar points,
measurements in the antero-posterior plane are r-s, r1-s1 and
r2-s2. H is the distance between the base and the tip and h is the
distance between the base and the bend. The difference
between the right and left hamate hook for all the variables was
not statistically significant (P > 0.05).

All hamate hooks had vascular foramina at their bases, these
foramina are on the radial aspect (RB) or on the ulnar aspect (UB);
few hamate hooks had vascular foramina on both aspects of the
bases. Vascular foramina at the tip, are not present in all hamate
hooks and when present, they are on either the radial (RT) or the
ulnar aspect (UT). In 17 (30%) bones, no vascular foramina were
seen at the tip. Only four hamate hooks had vascular foramina at the

Table |. Statistical analysis for measurements on the hook of the
hamate. All the measurements are in millimeters.

Variables Right side Left side

p-q 7.94 £0.79 8.32+0.88
pl1-q1 4.75 £ 0.65 4.62 £ 0.50
p2-92 3.89 +£0.55 3.80 £ 0.37
r-s 8.45+0.74 8.57+0.76
r1-s1 9.46 + 1.52 9.16 £1.13
r2-s2 8.57 £1.86 8.65+1.26
H 9.50 £ 1.35 10.14 + 1.03
h 5.51 £ 0.66 5.82+£0.89

Table II. Distribution of vascular foramina. Radial base (RB), ulnar base
(UB), radial tip (RT), ulnar tip (UT).

Location of | Number of | Number of | Number of Number of

foramina bones bones with | bones with 2 | bones with>3
one foramen | foramina foramina

RB 49 (89%) 9 9 31

UB 8 (15%) 2 2

RT 6 (11%) 3 1 2

uT 34 (62%) 8 3 23
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bend, out of the four, three had multiple and one had two foramina.
The distribution of the vascular foramina is summarized in table II.

Discussion

Chow et al.”” reported three variants of the hamate hook
(bipartite, hypoplastic and aplastic) by measuring the height of the
hamate hook and the width at the base of the hook, all the
measurements were made on radiographs'>. Stark et al.”
mentioned the average dimensions of hook of the hamate as 1.3 by
1.0 by 0.5 centimeters, making the measurements on computed
tomography scans®. In the available literature, we could not find any
study based on the measurements on the bone. Our
observation on the bone showed that the width of the hamate hook
in the transverse plane decreases from the base to the tip, in the
antero-posterior plane, there is a slight increase in the widthfrom the
base to the bend and a decrease from the bend to the tip. As most
of the hamate hooks have a bend (5.51+0.66 millimeter above the
base on the right side and 5.82+0.89 millimeter on the left side) on
the ulnar aspect (Figure 2) and since the width of the hamate hook
in both antero-posterior and transverse planes decreases from the
bend to the tip, both these factors could make the bend of the
hamate hook the weakest point. When a racket, club, or bat is
grasped, the end of the handle is located over the distal and ulnar
surface of the hook. Fracture of the hamate hook occurs when the
grip is relaxed, or when the centrifugal force of the swinging bat or

a & Z b
Figure 3. Diagram 3a showing the grasped object striking the tip of the
hamate hook, the arrow indicates the fracture at the bend. Diagram 3b

showing the grasped object striking the hamate hook proximal to the
bend, the arrow indicates the fracture at the base.

Figure 4. Photograph of the left hamate hook, black arrow heads
indicate the vascular foramina. In Figure 4a vascular foramina are at the
radial base. In figure 4b vascular foramina are at the ulnar tip. No
vascular foramen is present at the bend.

club overcomes the grasping powers’. Any object striking the
hamate hook distal to the bend may cause the fracture at the bend
(Figure 3a), if the object strikes the hamate hook proximal to the
bend, it may result in fracture of the hamate hook at the base or
between the base and the bend (Figure 3b), if the striking force is,
it may cause a crush injury, irrespective of the point of impact on the
hamate hook. Hamate fractures represent approximately 2-4% of all
fractures of carpal bones™. Xiong et al. classified hamate hook
fractures on the basis of the fracture sites into 3 types: Type |
referred to an avulsion fracture at the tip of hamate hook, type Il was
a fracture in the middle part of the hamate hook, and type llI
represented a fracture at the base of the hamate hook. In their study
type Il was the commonest fracture™. The weakest part of the
hamate hook defined in the present study also lies in the middle part
of the hamate hook.

Allen et al.’ mentioned that fracture of the hamate hook occurs
by direct trauma or as the result of an indirect blow. A direct blow
occurs most commonly in sports and indirect injury results from falls
on an outstretched hand, with the force transmitted to the hook via
its muscular or ligamentous attachments. Allen et al.’® conducted
their study on twenty one patients: twelve patients had a direct
injury during sports activity (golf 33.3%, baseball 9.5%, tennis
4.8%, weightlifting 4.8%, diving 4.8%) and nine patients had an
indirect injury (fall 14.3%, motor vehicle accident 9.5%,
miscellaneous 14.3%, unknown 4.8%) (16).

Stark et al” observed from their sixty two patients
thatfifteen fractures were at the base, thirty two at the lower 1/3rd,
eight at the middle 1/3rd and seven at the upper 1/3rd 13. Their
study reported that the fractures are more common in the lower half
of the hamate hook, We believe that this could be due to the impact
from the striking object proximal to the bend.

Failla et al." reported that the hamate hook has a dual blood
supply. Foramina for vessels are present at the hook base and tip,
both radially and ulnarly but primarily at the radial base and ulnar
tip. Since one of the two blood supplies, namely that at the hook tip,
may not be present in all cases, there is a potential for developing
compromised blood supply to the hamate hook after fracture. Failla
et al. conducted a study of 52 hamates and reported that the
base supply was always present and the tip supply was absent in 15
specimens. The base supply is predominantly radial and is
occasionally present from the ulnar side of the base; the tip supply
is predominantly ulnar and occasionally present on the radial side of
the tip of the hook. 14 of the 52 specimens lacked a foramen at the
tip and also at the ulnar base, suggesting that the blood supply to
the hook in these specimens presumably entered via the only
foramina present at the radial base". The authors did not mention
any vascular foramina in the region of the bend. In the present
study, we also found that base supply was always present (figures. 2
and 4a), RB supply was present in 89% and UB was in 15% of
hamate hooks, whereas Failla et al reported the presence of an RB
supply in 100% and a UB supply in 23% of the bones. In the
present study the tip supply was absent in 30% of the bones. Only
four bones showed vascular foramina at the bend, out of these four
bones, three had multiple and one bone had two foramina. Since
most of the hamate hook does not have vascular foramina at the
bend (Figure 4b), this part could be more prone to nonunion and
avascular necrosis, than any other part of hamate hook.

Fractures of hamate hook often fail to unite'’, non-union
causes pain and significant limitation of function and disability,
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especially in sports that require a strong grip, such as baseball,
squash, tennis, and golf’. Though surgery is the preferred
modality, occasionally conservative care can result in the fracture
healing™. Carter et al, Stark et al, Gupta et al and Kang et al
reported good results after excision of the hamate hook**. Whalen
et al. and Walsh et al. reported that the acute cases (within seven
days of injury) heal with immobilization and suggested that surgery
should be reserved for displaced fractures and nonunions®’.
According to Stark et al. all hamate hook fractures (both acute and
chronic) should be excised®. Plancher et al.” reported that fragment
excision yields the best results . Scheufler et al. from their study on
fractured hook of hamate, recommended surgical treatment since
they observed that the clinical outcome of patients, which were
treated conservatively by lower arm splinting, was disappointing.
They reported the surgical intervention by either screw fixation or
excision, led to elimination of symptoms® and in an experimental
study performed on cadaveric hands, it was suggested that minimal
invasive repair of isolated hamate hook fractures is feasible”’. Watson
et al. reported that there was loss of the power grip in ulnar
deviation secondary to the loss of pulley effect of the hook on flexor
tendons after excision of the hamate hook, and to restore the pulley
effect of the hook, they recommended bone grafting for hamate
hook nonunion™. Demirkan et al. conducted an experimental
study and showed thatafter hamate hook excision there was a
reduction of flexor tendon force owing to the loss of the normal
hamate pulley?.

From the present study, we hypothesize that the bend of the
hamate hook could be its weakest part, and since most of the
hamate hooks lack vascular foramina at the bend, this site could be
more prone to avascular necrosis. However, further clinical and
biomechanical studies could be done to test this hypothesis. We
believe that findings of the present study will help towards a better
understanding of hamate hook fractures, which may assist the
orthopedic surgeons. The study also aids to establish the data on
hamate hook in a South Indian population.
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