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Purpose: This review aimed to compare the postoperative outcomes of open reduction internal fixation
(ORIF) versus excision in the surgical treatment of hook of hamate fractures.
Methods: A systematic review of PubMed and EMBASE databases from 1954 to 2023 was performed
using the search term “hook of hamate fracture” to identify all publications regarding the use of ORIF or
excision in the treatment of hook of hamate fractures. Outcomes included a return to sport, pain, ulnar
nerve dysfunction, flexor tendon dysfunction, union rate, wrist range of motion (ROM; % of contralateral
hand), grip strength (% of contralateral hand), and quick disabilities of arm, shoulder, and hand scores.
Results: Twenty-seven of the 705 total screened articles were included. Excision of the hook of hamate
(n ¼ 779) resulted in a shorter return to sport time (6 vs 7.8 weeks), lower rates of postoperative pain
(6.1% vs 33.3%), higher rates of ulnar nerve sensory dysfunction (4.2% vs 0%), and higher rates of ulnar
nerve motor dysfunction (1.5% vs 0%) relative to ORIF (n ¼ 51). Chronic fractures had a longer return to
sport time (7.2 vs 5.7 weeks) relative to nonchronic injuries.
Conclusions: Both surgical procedures appear to yield acceptable outcomes in the treatment of hook of
hamate fractures. However, based on the sparsity of available data, we are unable to determine a
consistent difference between hook of hamate excision and ORIF.
Clinical relevance: To our knowledge, no current consensus on the optimal surgical treatment for hook of
hamate fractures exists. Our findings emphasize the need for a large prospective cohort study using
standardized outcomes to provide strong evidence as to whether surgical excision or ORIF yields greater
outcomes in the treatment of hook of hamate fractures.
Copyright © 2023, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Hook of hamate fractures comprise approximately 2% to 4% of
all carpal fractures.1e3 The hook of hamate fracture frequently
occurs in sports where repeated impact exerting a direct force
against the hamate exists, such as tennis, baseball, and golf.4e6 The
hook of the hamate’s peculiar anatomy places it at risk of fracture.
A fracture of this area can result inweakness of grip and persistent
ulnar-sided wrist pain, hindering everyday tasks and sports.7,8 If
not optimally treated, hook of hamate fractures can cause chronic
pain, nonunion, ulnar nerve irritation, degenerative changes, and
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tendon rupture.5,9 These potential complications have made in-
juries to the hook of the hamate historically challenging to
manage.

Multiple reports of nonunion have been noted, even in patients
in whom the correct diagnosis and proper immobilization were
initiated early on.10 As such, current treatment modalities are
directed toward early surgical intervention in the form of excision
or ORIF. Although extensive methods of surgical management have
been described, few studies provide direct comparison among
techniques,5,9 and there remains a lack of consensus on the best
approach to fracture treatment, particularly among athletes.5,9 The
purposes of this studywere to review the current literature on hook
of hamate surgical treatment (excision vs ORIF) and analyze vali-
dated clinical and functional outcomes. We hypothesize that exci-
sion will be superior to ORIF in both clinical and functional
outcomes.
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Materials and Methods

Study selection

A literature search was performed on July 31, 2023, via the
electronic databases PubMed and EMBASE using the search term
“hook of hamate fracture.” Articles in the literature searched ranged
from 1954 through July 2023. All articles subsequently underwent a
2-step review process by 2 independent reviewers as follows: (1)
article title and abstract were reviewed and (2) those articles
meeting eligibility criteria underwent a full-text review. This sys-
tematic review of the relevant literature was performed in accor-
dance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines.11

Eligibility criteria

Inclusion criteria for articles included the following: English-
language articles, levels of evidence I through IV, specification of
a fracture, specification of treatment or lack thereof, and inclusion
of clinical outcomes data. Exclusion criteria included the following:
non-English articles, review articles, case reports, studies evalu-
ating hamate body fractures, studies evaluating newly imple-
mented surgical procedures or technique guides, studies, including
multiple fractures, and no reporting data separated by type of
treatment.

Data abstraction/analysis

Two independent reviewers examined the selected full-text
articles after abstract review for inclusion. Data, including patient
characteristics, treatment methodology, and functional outcomes,
were extracted from the articles selected for inclusion. The out-
comes commonly reported were return to sport, pain, union, and
ulnar nerve dysfunction.

Posttreatment range of motion (ROM) was reported as the
percentage of the contralateral uninjured wrist ROM. Grip strength
was reported as a percentage of injured hand strength to contra-
lateral uninjured extremity. The quick disabilities of arm, shoulder,
and hand (QuickDASH) is a patient-reported questionnaire
comprising 11 questions pertaining to disability and severity of
symptoms totaling to a maximum score of 100 with higher scores
correlating to increased disability and symptoms. Weighted aver-
ages were calculated using studies that provided 1 or more of the
above metrics. Time to surgery/diagnosis was calculated as the
majority of studies reported either time to surgery or time to
diagnosis. In one study, bothwere reported, but time to surgerywas
used to calculate time to surgery/diagnosis. All studies were
available for synthesis and variables of interest that were not re-
ported were left blank for the respective study. A meta-analysis
could not be performed because of the heterogeneity of the liter-
ature collected. The protocol for this systematic review was not
registered.

A preplanned risk assessment was not assessed within this
systematic review because of the lack of high-quality evidence
investigating the clinical outcomes in the surgical management of
hook of hamate fractures. The systematic review consists of case
series and retrospective cohort studies that contain inherent biases
and the lack of a control group.

Results

A total of 705 articles were identified, and 216 duplicates were
removed. Subsequently, 60 articles met eligibility requirements in
the first review of titles and abstracts. After full-text assessment, 27
articles were included in the current review. The literature review
process is detailed in a Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flowchart (Fig).

A total of 27 articles were included in the final review, 19 of
which reported data on hook of hamate excision and 8 on
ORIF.1,3e5,7,8,10,12e31 Additionally, of the 27 articles included in the
final review, 17 articles provided either time to diagnosis or time to
procedure. In addition to stratification based on the type of oper-
ation, these articles were stratified based on the chronicity of the
injury into 2 groups chronic (time to operation or time to diagnosis
>12 weeks) and nonchronic (time to operation or time to diagnosis
�12 weeks).
Patient characteristics

Appendix A (available on the Journal’s website at www.jhsgo.
org) lists patient and study characteristics in more detail. Of the
27 articles included, data were available for 830 hands from 827
patients. In the ORIF group (51 patients; 51 hands; 8 papers), 15.6%
of the patients werewomen and the average age for all patients was
40 years. The average time to surgery/diagnosis was 5.1 weeks, and
the average time for follow-up was 25.1 months. Pain was present
in 100% of the patients presenting with hook of hamate fractures.
Sports-related injury was the cause of fracture in 30% of the pa-
tients who underwent ORIF. In the excision group (776 patients;
779 hands; 19 papers), 2.2% of the patients were women, and the
average age for all patients was 23.2 years. The average time to
surgery/diagnosis was 16.2 weeks, and the average time for follow-
up was 13 months. Pain was present in 88% of the patients pre-
senting with hook of hamate fracture. Sports-related injury was the
cause of fracture in 93.7% of the patients who underwent hook of
hamate excision.

Categorizing studies on chronicity of injury, in the chronic
fracture group (135 patients; 135 hands; 8 papers), 7.1% of the pa-
tients were women, and the average age was 30.2 years. The
average time to surgery/diagnosis was 20.8 weeks, and the average
time for follow-up was 49.4 months. Pain was present in 100% of
patients presenting with hook of hamate fractures. Sports-related
injury was the cause of fracture in 77.8% of the patients with
chronic injury. Hook of hamate excision was performed in 93.4% of
these patients. In the nonchronic group (106 patients; 109 hands; 9
papers), 7.5% of the patients were women, and the average age was
26.4 years. The average time to surgery/diagnosis was 6.2 weeks,
and the average time for follow-up was 23.1 months. Pain was
present in 100% of the patients presenting with hook of hamate
fractures. Sports-related injury was the cause of fracture in 41.5% of
the patients with nonchronic injury. Hook of hamate excision was
performed in 68.8% of these patients.
Clinical outcomes

The full list of outcomes was split by surgical intervention
(Table 1) and chronicity of injury (Table 2). In ORIF studies, the ROM
and grip strength were reported or calculated in 2 of 8 papers (19
hands), return to sport was reported in 1 of 8 paper (6 hands), final
QuickDASH (average 13 months post-ORIF) score was reported in 3
of 8 papers (16 hands), pain was reported in 6 of 8 papers (39
hands), ulnar nerve and tendon dysfunctionwere reported in 3 of 8
papers (14 hands), and union was reported in 7 of 8 papers (38
hands). In excision studies, the ROM was not reported or calculable
in any papers, grip strength was reported in 2 of 19 articles (32
hands), return to sport was reported in 14 of 19 papers (751 hands),
final QuickDASH (average 19months after excision) was reported in
1 of 19 papers (12 hands), pain was reported in 13 of 19 papers
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Figure. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart depicting literature review methodology.

Table 1
Clinical Outcomes Stratified by Surgery Type

Variable ORIF ORIF
n ¼ Hands (Papers)

Excision Excision
n ¼ Hands (Papers)

ROM (%) 92.7 19 (2) - 0 (0)
Grip strength (%) 97.7 19 (2) 92.9 32 (2)
Return to sport (wk) 7.8 6 (1) 6 751 (14)
QuickDASH 2.3 16 (3) 0.5 12 (1)
Pain (%) 33.3 39 (6) 6.1 444 (13)
Ulnar nerve sensory Dysfunction (%) 0 14 (3) 4.2 432 (11)
Ulnar nerve motor Dysfunction (%) 0 14 (3) 1.5 432 (11)
Tendon dysfunction (%) 0 14 (3) 0.8 432 (11)
Union (%) 100 38 (7) - -

Table 2
Clinical Outcomes Stratified by Injury Chronicity

Variable Chronic Chronic
n ¼ Hands (Papers)

Nonchronic Nonchronic
n ¼ Hands (Papers)

ROM (%) - 0 (0) 92.7 19 (2)
Grip strength (%) 92.9 32 (2) 97.7 19 (2)
Return to sport (wk) 7.2 119 (5) 5.7 74 (5)
QuickDASH 0.8 4 (1) 1.7 24 (3)
Pain (%) 2.5 118 (7) 15.7 89 (6)
Ulnar nerve sensory Dysfunction (%) 1.8 110 (6) 4.5 67 (4)
Ulnar nerve motor Dysfunction (%) 0.9 110 (6) 0 67 (4)
Tendon dysfunction (%) 2.7 110 (6) 0 67 (4)
Union (%) 100 8 (2) 100 21 (3)
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(444) hands, and ulnar nerve and tendon dysfunction were re-
ported in 11 of 19 papers (432) hands.

In chronic fractures, the ROM was not reported or calculable.
Grip strength was reported or evaluated in 2 of 8 papers (32 hands),
return to sport was evaluated in 5 of 8 papers (119 hands), final
QuickDASH (average 6 months posttreatment) was reported in 1 of
8 papers (4 hands), pain was reported in 7 of 8 papers (118 hands),
ulnar nerve and tendon dysfunction were reported in 6 of 8 papers
(110 hands), and union was reported in 2 of 8 papers (38 hands). In
nonchronic fractures, the ROM and grip strength were reported or
calculated in 2 of 9 papers (19 hands), return to sport was reported
in 5 of 9 papers (74 hands), and final QuickDASH (average 18
months posttreatment) was reported in 3 of 9 papers (24 hands),
pain was reported in 6 of 9 papers (89) hands, ulnar nerve and
tendon dysfunction were reported in 4 of 9 papers (67 hands), and
union was reported in 3 of 9 papers (21 hands).

Excision of the hook of the hamate resulted in a return to sport
time of 6 weeks, postoperative pain in 6.1% of the patients, ulnar
nerve sensory dysfunction in 4.2% of the patients, and ulnar nerve
motor dysfunction in 1.5% of the patients. Treatment with ORIF was
associated with a return to sport time of 7.8 weeks, postoperative
pain in 33.3% of the patients, ulnar nerve sensory dysfunction, and
ulnar nerve motor dysfunction were not present among the ORIF
group.

Treatment of chronic fractures resulted in a return to sport time
of 7.2 weeks, postoperative pain in 2.5% of the patients, ulnar nerve
sensory dysfunction in 1.8% of the patients, and ulnar nerve motor
dysfunction in 0.9% of the patients. Treatment of nonchronic frac-
tures was associated with a return to sport time of 5.7 weeks,
postoperative pain in 15.7% of the patients, ulnar nerve sensory
dysfunction in 4.5% of the patients, and ulnar nerve motor
dysfunction was not present among the nonchronic group.

Discussion

This study provides an extensive literature review of treatment
approaches in the setting of hook of hamate fracture care.We found
that neither ORIF nor excision yielded consistently improved out-
comes. Additionally, ORIF yielded the greatest average grip strength
and lowest rates of ulnar nerve and flexor tendon dysfunction after
surgery. Excision yielded a decreased return to sport time, post-
operative QuickDASH score, and rates of postoperative pain. The
cause of injury was much more likely to be related to sport in those
who underwent hook of hamate excision.

Additionally, this study analyzed postoperative outcomes
among acute versus chronic fractures of the hook of the hamate.
Chronic fractures were much more likely to be treated with exci-
sion relative to nonchronic fractures. Chronic fractures had lower
postoperative QuickDASH scores, lower rates of postoperative pain,
and lower rates of ulnar nerve sensory dysfunction. Treatment of
acute fractures resulted in greater grip strength, lower return to
sport time, lower rates of ulnar nerve motor dysfunction, and lower
rates of flexor tendon dysfunction.

Two studies have examined postoperative results among hook
of hamate management treatments and compared the use of
immobilization, hook of hamate excision, and ORIF.9,32 Neither
surgical approach resulted in superior postoperative measures,
whereas immobilization resulted in nonunion rates of 24% and 83%
in each study. This is in accordance with the current review of
literature where neither surgical intervention proved to be
consistently superior.

The goal of surgery for hook of hamate excision was removal of
the fracture while avoiding ulnar nerve structures. Indications for
surgical treatment of these injuries include chronic nonunion
fractures in addition to acute fractures in younger athletes.
Therefore, ORIF is indicated for acute hook of hamate fractures in
older adults. Although each method has general indications as
noted above, great variability exists for each fracture based on the
fracture characteristics and surgeon preference and experience.
Postoperative rehabilitation after hook of hamate fracture also
varies greatly by surgeon and institution; however, general main-
stays of treatment include early passive ROM exercises as allowed
by stability of the fixation construct. Disparity in postoperative
rehabilitation is a potential source of variation in the results of this
review.

This literature review has several limitations. Although only
validated data were included, the heterogeneous composition of
the articles reviewed made direct comparisons challenging.
Particularly, the reported outcome measures displayed an enor-
mous range of variation between articles, making it difficult to
make definitive conclusions regarding the superiority of either
surgical technique. Lack of standardized outcome measures not
only resulted in reporting variability but also in the presentation of
reported information. The relatively small sample sizes, because of
data missingness, within ROM, grip strength, and QuickDASH score
variables made these values unreliable in the comparison of sur-
gical techniques. Direct comparisons were made even more chal-
lenging by the relatively low volume of studies investigating ORIF
in the treatment of hook of hamate fractures. In addition, upon
comparing nonchronic and chronic fractures, we found that the
timing of surgery strongly impacted the type of surgery with which
these patients were treated. As a result, our findings regarding the
outcome differences between nonchronic and chronic fractures are
confounded by the relatively high number of hook of hamate
excision procedures performed in the chronic fracture cohort
relative to the nonchronic fracture cohort. We elected not to
exclude ORIF patients from this comparison because of the already
low availability of data. The selection of only English-language ar-
ticles imports a selection bias that may limit the generalizability of
our findings. This review is also limited to a literature body of
predominately case series with inherent biases that lack a control
group. Because of this, we are unable to determine the causality of
our findings. Therefore, future control studies are required to assess
beyond correlation.

In this review, we report that no surgical approach to hook of
hamate fracture management yielded consistently higher average
postoperative outcomes. Treatment of this fracture is ultimately
based on fracture chronicity, patient functional status, and ulnar
nerve involvement. However, our data were limited by data miss-
ingness and demonstrated that no robust comparison of hook of
hamate excision and ORIF is feasiblewith the existing literature.We
recommend a robust prospective cohort or randomized trial with
standardized outcomes, such as average postoperative pain, return
to sport, ulnar nerve dysfunction, flexor tendon dysfunction, ROM,
grip strength, and QuickDASH score.
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