
ble at ScienceDirect

Acta Orthopaedica et Traumatologica Turcica 53 (2019) 115e119
Contents lists availa
Acta Orthopaedica et Traumatologica Turcica

journal homepage: ht tps: / /www.elsevier .com/locate/aott
Evaluation of grip strength in hook of hamate fractures treated with
osteosynthesis. Is this surgical treatment necessary?

Claudia Lamas-G�omez*, Laura Velasco-Gonz�alez, Aranzazu Gonz�alez-Osuna,
Marta Almenara-Fern�andez, Luis Trigo-Lahoz, Xavier Aguilera-Roig
Hand Unit and Upper Extremity, Department of Orthopaedic Surgery, Hospital de la Santa Creu i Sant Pau, Universitat Aut�onoma de Barcelona, Spain
a r t i c l e i n f o

Article history:
Received 8 May 2018
Received in revised form
25 September 2018
Accepted 19 December 2018
Available online 9 January 2019

Keywords:
Guyon's canal
Hamate fracture
Hook of the hamate neuritis
Ulnar nerve
* Corresponding author. Hand Unit and Upper
Orthopaedic and Trauma Surgery, Hospital de la
versitat Aut�onoma de Barcelona, C/ Sant Antoni M. C
Spain. Fax: þ34 93 553 70 33.

E-mail address: clamasg@santpau.cat (C. Lamas-G
Peer review under responsibility of Turkish Asso

Traumatology.

https://doi.org/10.1016/j.aott.2018.12.005
1017-995X/© 2018 Turkish Association of Orthopaedic
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t

Objective: The aim of this study was to evaluate the outcomes of open reduction and internal fixation
(ORIF) in hamate hook fractures and review the literature on this surgical procedure.
Methods: We report the outcomes of ORIF of hamate hook fractures in 13 consecutive patients (12 men
and 1 woman; mean age: 32 years (range, 22e48 years)). In eight patients (61%) the fracture was
associated with ulnar nerve neuritis in Guyon's canal. We assessed the following clinical data: age, sex,
mechanism of injury, side of the injured hand and associated lesions, fracture classification, average time
from injury to correct diagnosis, surgical technique, complications, and length of follow-up.
All patients underwent radiological imaging, including standard radiographs in two planes (ante-
roposterior and lateral projections), and a CT study. Functional outcomes evaluated were pain, range of
motion, grip strength, Disabilities of the arm, shoulder and hand (DASH) and Mayo wrist score.
Results: The mean follow-up was 36 months (range, 12e144 months). All 13 cases were treated with
ORIF of the hook of the hamate. Mean VAS pain score was 5 preoperatively (4e9) and 1 (0e2) post-
operatively. All patients returned to pre-injury level and only one patient felt pain on activity. Preop-
erative modified Mayo wrist score was 51 and the postoperative value was 94. All outcomes scores
improved significantly from preoperative values. The patients who participated in sports postoperatively
were able to do so at or near pre-injury levels. Postoperative average range of wrist motion was 76� in
extension, 71� in flexion, 14� in ulnar deviation, and 21� in radial deviation.
Mean grip strength in the hand with the hook fracture was 58 kg compared with 53 Kg in the unaffected
hand. All patients returned to their pre-injury level of functioning after 10e12 weeks and there were no
complications. Analysis of grip strength revealed values comparable with the unaffected hand.
Conclusion: ORIF of hamate hook fractures is a safe and effective technique to restore normal grip
strength and return to pre-injury level. In cases of ulnar nerve neuritis, neurolysis of the deep palmar
branch is mandatory.
Level of evidence: Level IV, Therapeutic study.
© 2018 Turkish Association of Orthopaedics and Traumatology. Publishing services by Elsevier B.V. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Introduction

Fractures of the hamate hook comprise 2e4% of all carpal frac-
tures.1 They may be caused by several mechanisms, such as direct
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impact on the hypothenar eminence, an indirect shearing force
applied by the extrinsic flexor tendons of the ring and small fingers,
or microtrauma from repetitive forceful gripping in racquet or bat
sports.2e4

Diagnosis of acute hamate hook fracture is difficult and rarely
made at the time of the initial injury. Clinical signs are oftenmild or
nonspecific, and may even be absent. Furthermore, routine radio-
graphs of the wrist and hand are often inconclusive. The carpal
tunnel view has been advocated to detect the fracture, but this view
is not always feasible because it requires full wrist extension, a
position that may be difficult to achieve and painful for the patient.
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Fig. 1. Intraoperative photograph showing screw insertion.
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Furthermore, the fracture can be missed on this view as well.5,6 For
this reason, a high index of suspicion is required to establish the
diagnosis of hook of hamate fracture in all patients with ulnar pain
of the hand after an acute or chronic trauma, especially in racquet
or club sports.5 If radiographs are negative, a CT is helpful to define
a bone injury.6

With respect to treatment, lower arm cast immobilization is
usually proposed to treat acute non-displaced hook fractures.7

However, as this approach frequently fails in delayed fractures,8e10

most authors recommend surgical intervention. In this regard,
hook excision remains the operation of choice formost surgeons.11,12

However, alternatives to hook excision are available, one of which is
ORIF.10

The purpose of this study was to evaluate the outcomes of ORIF
in hamate hook fractures and review the literature on this surgical
procedure.

Patients and methods

This study was approved by our institutional review board and
was conducted accordingly under its protocol and guidelines.

Patients

In a retrospective study over a period of 12 years (2003e2015),
we identified 13 patients with a hamate hook fracture who were
surgically treated with ORIF. All patients had a minimum follow-
up of 1 year after surgery and completed the study follow-up
examination.

We assessed the following clinical data: age, sex, mechanism of
injury, side of the injured hand and associated lesions, fracture
classification, average time from injury to correct diagnosis, surgi-
cal technique, complications, and length of follow-up. The range of
motion (ROM) values was measured on both sides. Electromyog-
raphy was performed in all cases with ulnar nerve symptoms. The
presence of positive sharp waves, fibrillations, fasciculations, mul-
tiple durations, and poly-phases were observed and evaluated. The
patients were assessed for relief of clinical symptoms and recovery
of sensibility (static 2-point discrimination) after surgery. All pa-
tients underwent radiological imaging, including standard radio-
graphs in two planes (anteroposterior and lateral projections),
carpal tunnel view and a CT study. From the CT, fractures were
classified by their location as distal (close to the tip), central
(middle third of the hamate hook), or proximal (at the base of the
hamate hook).13,14

Surgical technique

In all patients, ORIF of the hamate hook fracture was performed
under regional anesthesia, with tourniquet control. A headless
bone compression screw (Micro Acutrak screw, Acumed, Hillsboro,
OR) was used in all patients. The surgical technique was similar to
that described by Scheufler et al10,15 and Bochoura et al.16 A Bruner-
type incision was made starting just proximal to the wrist crease
and extended over Guyon's canal. Skin flaps were elevated and the
ulnar nerve and artery were identified proximally and followed
distally, releasing Guyon's canal. The ulnar nervewas followed to its
deep branch and the deep arterial branch and mobilized. The
sensory branches of the ulnar nerve were also identified and
mobilized. After protecting neurovascular structures and identi-
fying the tip of the hamate hook, subperiosteal dissection was
carried with blade scalpel to the base of the fracture. After reduc-
tion, a K-wire guide was introduced under fluoroscopic control,
perpendicular to the tip of the hook and advanced through the
fracture up to the hamate body bone. The drill bit was then
introduced over the guide wire and after pre-drilling, appropriate
screw length was introduced until the fracture gap was closed and
compressed, and completely buried inside the bone (Fig. 1). A
radiographic control was performed to confirm correct placement
of the screw inside the bone (Fig. 2). Finally, the skin was approx-
imated with interrupted 5-0 monofilament sutures.

Postoperative treatment

A plaster cast was applied with the wrist in slight extension.
Finger exercises were encouraged after surgery. The plaster and
sutures were removed 2weeks after surgery. No physiotherapy was
required. Return to normal daily activity including amateur sports
was encouraged 12 weeks after surgery.

Outcome measurements

Functional outcomes evaluated were pain, range of motion
(ROM), grip strength, Disabilities of the arm, shoulder and hand
(DASH) and Mayo wrist score.

Pain was assessed using a visual analog scale (VAS) with scores
ranging from no pain (0) to severe pain (10). The postoperative
ROM (flexion-extension and radioulnar deviation) was measured
with a goniometer and compared with the unaffected hand. Grip
strength was measured bilaterally in all patients using the Jamar
dynamometer (Sammons Preston, Inc., Bolingbrook, Illinois) and
compared with the unaffected side.10 DASH scores were completed
at the final follow-up. DASH was scored on a scale of 0e100, where
0¼ no disability and 100¼most severe disability. For postoperative
evaluation, we used the modified Mayo Wrist Score. This score
includes measurements for pain, work status, ROM, and grip
strength (0e100). A score of 90e100 points was considered excel-
lent, 80e89 good, 65e79 fair and <65 poor.

Statistical analysis

Data were analysed using SPSS computer software system,
version 21 (Chicago, IL, USA). The paired “t” test was used to eval-
uate differences in grip strength between hands treated by ORIF
and unaffected hands.

Results

There were 12 men and 1 woman, with mean age of 32 years
(range, 22e48 years). The mean follow-up was 36 months (range,
12e144 months). The etiology was 3 motorcycle accidents, 3 falls



Fig. 2. Radiographic confirmation of the correct position of the screw inside the hamate bone (A-Posteroanterior and B-Lateral).
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on the outstretched hand during a basketball game, 2 bicycle ac-
cidents, 2 direct hits by a golf club, 2 tennis racket traumas, and 1
unspecific accident while diving (Table 1). The right hand was
affected in eleven cases.

All patients had symptoms of pain over the hypothenar area of
the hand. Eight patients complained of numbness, tingling and/or
paresthesia in the ulnar nerve in the finger pulp of the ring and
little fingers, with a positive Tinel's sign at Guyon's canal, symp-
toms and signs that usually present in neuritis of the ulnar nerve.
We had two cases of preoperative involvement of the motor branch
of the ulnar nerve and these patients required a neurolysis of the
deep motor branch of the ulnar nerve. All patients who underwent
neurolysis for preoperative ulnar nerve irritation accomplished
complete relief from the numbness of the ring and little fingers.
With regard to fracture classification, 3 cases fell into type II, and 10
into type III.

In no case was the fracture detected radiographically. Because of
this anddue topersistenceof clinical symptomsaCTwasperformed,
confirming the fracture in all cases. The average time from injury to
correct diagnosis was 3.2 weeks (ranging 2 days to 9 weeks).

All 13 cases were treated by means of ORIF of the hook of the
hamate. Mean VAS pain score was 5 preoperatively (4e9) and 1
(0e2) postoperatively. All patients returned to pre-injury level and
only one patient felt pain on activity. Preoperative modified
Mayo wrist score was 51 and the postoperative value was 94. All
Table 1
Demographic data of patients with hamate hook fractures.

Patients Age (yr) Sex Fracture Type Etiology

1 24 Male III Bicycle accident
2 42 Male II Tennis
3 31 Male II Motorcycle accident
4 30 Male II Motorcycle accident
5 22 Male III Basketball
6 26 Male III Motorcycle accident
7 35 Male III Bicycle accident
8 37 Male III Diving
9 42 Male III Golf
10 34 Male III Golf
11 23 Male III Basketball
12 27 Male III Basketball
13 48 Female II Tennis
outcomes scores improved significantly from preoperative values.
The patients who participated in amateur sports postoperatively
were able to do so at or near pre-injury levels. Postoperative
average ROM was 76� in extension, 71� in flexion, 14� in ulnar de-
viation, and 21� in radial deviation. ROM in the unaffected side was
74� in extension, 78� in flexion, 12� in ulnar deviation and 20� in
radial deviation.

Mean grip strength in the handwith the hook fracturewas 58 kg
compared with 53 Kg in the unaffected hand. However, this dif-
ference was not statistically significant (Table 2). Fracture consoli-
dation was confirmed in all cases by CT scan (Fig. 3).

Discussion

A high index of suspicion is required to correctly establish a
diagnosis of hamate hook fracture after acute or chronic injuries
over the hypothenar area of the hand, even when the radiographic
study is negative. For this reason CT is the radiological modality of
choice in the diagnosis of hamate hook fracture.1e3 MRI can rate the
integrity of surrounding soft tissue but we do not consider it an
essential test to diagnose this fracture. Initial management of
hamate hook fractures can be conservative or surgical.7 Conserva-
tive treatment with lower arm cast immobilization has been
Table 2
Grip Strength testinga.

Patients Unaffected Hand (Kg.) Affected Hand (Kg.)

1 57 50
2 52 51
3 63 65
4 70 63
5 61 58
6 58 63
7 65 56
8 73 64
9 67 63
10 64 56
11 55 58
12 58 51
13 35 28

a Measurement were performed at the end of the follow up with a Jamar
dynamometer.



Fig. 3. A) Coronal and B) Axial CT showing consolidation of the fracture.
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advocated as first-line treatment in acute nondisplaced hook frac-
tures.7,12 However, this approach carries a high failure (nonunion)
rate, especially when the diagnosis and casting are delayed. Sur-
gical treatment of hamate hook fracture consists of fragment
excision or ORIF.10,15

ORIF constitutes the logical treatment of hamate hook fracture,
because it restores the native anatomy and function of the carpal
bone.15,16 The effects of hamate hook excision lead to 4e5 mm of
ulnar displacement of the little finger profundus tendon. Flexor
tendon force decreases between 11% and 15%.2e4

In addition, depending on the degree of wrist flexion or exten-
sion, an increase of 7e11 mm in proximal excursion of the pro-
fundus tendon has been reported Demirkan et al17 concluded that
the pulley effect of the hamate hook provides a biomechanical
advantage for ulnar flexor tendon function and that excision may
compromise power grip strength. Despite these biomechanical
findings, however, a number of studies have shown that the final
results of hamate hook excision are comparable to those of
ORIF.10,15 For this reason, excision of the hook remains the opera-
tion of choice for most surgeons, not only because there is more
experience with this approach but also because patients can return
to pre-injury activities soon after surgery and have no risk of
fracture nonunion.12,19

Bansal et al20 demostrated a higher rate of adverse events after
surgical excision, approximately 25% compared with the existing
literature. Transient ulnar nerve dysfunction was relatively com-
mon but all patients fully recovered by 5 months.

ORIF, in contrast with excision of the hook of hamate, has a
longer recovery time and possible nonunion and/or hardware
complications.20,21 However, our results and those described in the
literature with ORIF treatment are as good as those obtained with
excision.10,13e15,18,20

Conclusions

Based on evidence to date we believe that the ORIF for hamate
hook fractures is a valid and effective approach to treatment,
especially in patients with heavy physical work requirements who
cannot tolerate a possible reduction in grip strength, as Scheufler
et al suggests.9,10 In cases of ulnar nerve neuritis, neurolysis of the
deep palmar branch is mandatory.
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