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Rock climbing has become very
popular during the last decades,
seelng a constant continuous
growth of people practicing this
sport. The higher the number of
participants, the higher the number
of injuries related to this sporting
practice. Many hand surgeons in the
last ten years have been exposed to
rock climbing injuries.

Due to the specific functional
needs that rock climbers require
to practice this activity, higher
standards of treatment are required
to treat specific rock climbing-
related injuries. The airm of this
report 1s to produce a literature
review of the rock-climbing related
articles published in the last decade.

The NCBI database was searched
through the following website:
http/www.ncbrnlm.nih.gov/

pubmed on August 12th 2014. The
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keywords used in the search were
the following: 'Tock climbing’, ‘rock
climbing injuries’, ‘rock climbing
hand’, Tock climbing hand injuries’.
The results are shown in Table 1.

TABLE 1: Results of the NCBI
database research.
Keyword used Number of results

Any article published before 2004
was not included in this literature
review that aims to consider only
what has been published 1n the last
decade. 143 original articles were
found in this way. Only articles in
English were considered.

Of these articles, 113 were not

considered for the review because,
even 1f directly related to rock climb-
Ing, they were not dealing with rock
climbing injuries or rock-climbing
related trauma. The topics of those
not included were related to the
description of surgical techniques
regarding sport or 1‘r>(~k—<“hmbmg
Injuries, imaging, psychological
evaluation of pmfessmnal athletes,
training methods, biomechanical
evaluation of different grips, physi-

ological response of the human
body to prolonged muscular stre
and anthropometrical studies on
climbers.

Of the remaining 30 original
articles published in the last ten
years on rock-climbing related
Injuries, nearly half were not
focused on a specific anatomical
region. More than one quarter were
focused on hand and wrist injury in
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Lvery useful for the hand surgeon to know which
are the most common pathologies he can expect
from this particular category of athletes.”
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particular. Other articles described
conditions regarding feet, shoulder
and spine injuries as well as other
body parts. The results are reported
In Table 2. Only articles related to
the whole body or to hand and wrist
Injury were conslidered for further
analysis®?,

TABLE 2: Distribution of rock-
climbing related injuries articles
published in the last ten years.
Area of interest Number of results

General 14 (46.6%)
Hand and wrist injuries 8 (26.6%)
FOOthu”es .................................... 2(67%)
Shou|der|njur|es .......................... 2(67%)

Others (spine, knee and hip) 4
(13.4%)

There are two main categories of
rock climbing: traditional and alpine
climbing in which few protections
are used and the sport 1s practiced
In a high-risk environment; and
sport or recreational climbing where
rmore protections are used, and

the sport is practiced in a low-risk
environment. This latter category
Includes bouldering, sport climbing
and indoor climbing. Of the 22
articles analyzed®??, 14 (63.6%)
addressed a specific attention to the
environment where the climbing-
related injury occurred. In eight
studies (36.4%) only recreational
and sport climbing activities were
considered. Six studies (27.2%) were
focused on alpine and traditional
sport-climbing. In the remainder, the
particular kind of climbing related
activity was not defined.
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TABLE 3: Distribution of rock-
climbing related injuries articles
published in the last ten years,
classified according to the kind of
activity studied.

Climbing activity Number of results

No distinction 8 (36.4%)
Recreat|0na|and .............................................
sport climbing 8 (36.4%)
A|p|neandtrad|t|ona| ..................................
climbing 6 (27.2%)

This distinction is important in
defining the number, the severity
and the kind of rock-climbing
related injuries.

A further difference is apparent
when considering the injury rates
per hours of activity. The literature
reports a number of injuries per 1000
hours that ranges from 0.079 to 0.2
every 1000 hours 1n indoor climbing
and from 0.6 to 4.2 every 1000 hours
for outdoor climbing.

These differences between sport
and traditional climbing receive

poor attention In the literature

in relation to the prevalence of
Injuries armong climbers. The data
are often not comparable since
most of the studies are based

on surveys and the population
examined in each single study
differs a lot in terms of dimension,
climbing experience, hours of
training and preferred activity
(bouldering, sport or traditional
climbing). From our analysis it can
be assumed that the prevalence

of injury varies from 20% in an
heterogenic climbing population to
80% among experienced climbers.
The higher incidence of injuries

In semi and professional athletes
1s proportionally related to the
amount of hours spent in training.
These prevalences include any kind
of injury reported to the authors.
Most of the injuries were generally
minor, with 81% (range 74.4% - 93%)
of Injuries reported in the main as
MINOY INJuries.

TABLE 4: Difference between the distribution of injuries for sport and

traditional climbing. For sport, only one study reported a low incidence
of injuries affecting the lower limb; two studies reported no difference

between lower and upper limb. In alpine climbing, on the contrary, the

highest incidence is found in the lower limb. Only one study found that
there was a higher incidence for the upper limb. This study considered

only the injuries occurring during ascending.

Climbing activity

Number of articles

Highest incidence

'I.?ecreational and sport climbing 2 (9.1%) No difference
et 4 (182%) ............... — ||mb ......
1(46%) ............... e I|mb .........
xllpine and trad-i.;c.i.c;r.{al c||mb|ng1(46%) .................. Uppe[-'“i.ilt.';]b ......
e e 4 "(.i8_2%) ............ e I|mb ......
-N/A 10(455%) .............. e

Rock climbing-related injuries
can also be classified on the basis of
the cause. The most common cause
of injury reported in the literature
for outdoor climbing is a fall, while
in indoor and sport climbing
overuse 1s the main cause.

The anatornical areas that are
most involved in rock climbing
Injuries vary for a fall related
Injury and an overuse injury. In
the majority of the studies the
incidence of accident related to a
specific anatomical part was not
documented, either because the
study was focused on hand and wrist
Injuries or because this particular
data was not present at all (Table 4).

Even 1f there are some
exceptions, there is a general
consensus that most injuries that
are assoclated with alpine climbing
are related to a direct fall, belay
accidents, falling rocks and others
environment related factors, so the
percentage of injuries that affect the
lower limb 1s higher. During sport
and indoor climbing most of the
Injuries reported are due to overuse
and in this case the upper limb and
the hand, in particular, is definitely
the most affected part.

From the analysis of the
literature published on rock-
climbing injuries in the last ten
years, it can be concluded that
the hand is the anatomy most
commonly affected in overuse
lesions that occur during sport or
indoor climbing and bouldering.

Lesions of the pulley mechanism
1s the most common lesion armong
climbers, followed by ligament

FIGURE 1: (A) In this grip both the DIP and the PIP are flexed and the load

is equally distributed, but there are cases in rock climbing where the so

called “full crimp grip” (B) is necessary; in this case the DIP is extended
and the PIP is flexed, and the pulley system is overloaded.

TABLE 5: Climbing related hand
injury average rates reported in
literature

Kind of Injury Number of results

Flexor pulley lesions 44.3% (33-63)

18.6% (12-29)

Fractures

Strains and ligament lacerations
18.1% (17-19)
Wounds

strains and finger and metacarpal
fractures. The incidence of the latter
vary alot according to the kind of
activity examined and on the kind
of injury studied (overuse or fall).
Wounds and dislocations are also
quite common hand accidents. Other
disorders such as contusions, wrist
ligament disorders, tendonitis and
tendon ruptures are reported in some
of the studies analysed (Table 5).

The explanation for the high

Incidence of flexor pulley lesion
In rock climbers lies in the high
mechanical welght load that the
pulleys bear when climbers pull on
their grips.

There are different kinds of grip
In rock climbing that can lead to a
flexor pulley lesion, Figure 1 shows
two of the most common grips that
climbers use. In one case both the
proximal and distal interphalangeal
joints are flexed and the weight is
equally distributed among all the
pulleys, whereas in the second case
the distal interphalangeal joint
are extended and the proximal
Interphalangeal joint are flexed
more than 90 degrees. In this case
the load 1s concentrated on the
A2 pulley that has to bear the full
load by 1tself. This position, called
full crimp grip, 1s commonly used
by climbers, and is responsible for
overload lesions of the flexor pulley
system.
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Another reason for pulley lesions
and ligament strains in rock climbing
are related to the special grips used to
progress into cracks and holes (Figure
2). In this case, torsion of the fingers
1s required to allow a secure and safe
grip, with the drawback of an overload
of the pulley mechanism and the
ligament apparatus.

Since rock climbing has becorme
soimportant in the modern
landscape of sport activities it 1s
very useful for the hand surgeon to
know which are the most common
pathologies expected In this
particular group of athletes.

REFERENCES

1. Backe S1, Ericson L, Janson S, Timpka
T. Rock climbing injury rates and
associated risk factors in a general
climbing population. Scand J Med Sci
Sports. 2009 Dec;19(6):850-6.

2. Crowley TP. The flexor tendon pulley
system and rock climbing.J Hand
Microsurg. 2012 Jun;4(1):25-9. doi:
10.1007/512593-012-0061-3. Epub 2012
Jan 18.

3. EI-Sheikh Y, Wong |, Farrokhyar F,
Thoma A. Diagnosis of finger flexor
pulley injury in rock climbers: A
systematic review. Can J Plast Surg.
2006 Winter;14(4):227-3].

4. Hosaini SA, Atri AE, Kavosi A. Injuries
at the Iranian championship in indoor
rock climbing. Wilderness Environ
Med. 2013 Jun;24(2):167-8.

5. Jones G1, Asghar A, Llewellyn DJ.
The epidemiology of rock-climbing
injuries. Br J Sports Med. 2008
Sep;42(9):773-8. Epub 2007 Dec 7.

6. Josephsen G, Shinneman S, Tamayo-
Sarver J, Josephsen K, Boulware
D, Hunt M, Pham H. Injuries in
bouldering: a prospective study.
Wilderness Environ Med. 2007
Winter;18(4):271-80

7. Klauser A, Frauscher F, Bodner G,

20

FIGURE 2: (A) Cracks usually oblige the climber to distort fingers in order

Ny
‘ai k . ‘1.~" % S

to obtain a safe hold and do not allow finger mobility, leading to an higher

ratio of pulley and ligament lesions. (B) Holes force fingers in the same

way of cracks, stressing pulleys and ligaments in the same way.

Halpern EJ, Schocke MF, Springer P,
Gabl M, Judmaier W, zur Nedden D.
Finger pulley injuries in extreme rock
climbers: depiction with dynamic US.
Radiology. 2002 Mar;222(3):755-61.

8. Kubiak EN, Klugman JA, Bosco JA.
Hand injuries in rock climbers.Bull
NYU Hosp Jt Dis. 2006;64(3-4):172-7.

9. Lack DA, Sheets AL, Entin M, Christen-
son DC. Rock climbing rescues: causes,
injuries, and trends in Boulder County;,
Colorado. Wilderness Environ Med.
2012 Sep;23(3):223-30. doi: 101016/).
wem.2012.04.002. Epub 2012 Jun 22.

10. Logan AJ, Makwana N, Mason G,
Dias J. Acute hand and wrist injuries
in experienced rock climbers.Br J
Sports Med. 2004 Oct;38(5):545-8.

M. Merritt AL, Huang JI. Hand injuries
in rock climbing.J Hand Surg Am.
2011 Nov;36(11):1859-61. doi: 10.1016/].
jhsa.2011.08.020. Review.

12. Nelson NGI1, McKenzie LB. Rock
climbing injuries treated in
emergency departments in the U.S.,
1990-2007. Am J Prev Med. 2009
Sep;37(3):195-200. doi: 10.1016/].
amepre.2009.04.025.

13. Neuhof A, Hennig FF, Schoffl |,
Schoffl V. Injury risk evaluation in
sport climbing. Int J Sports Med. 2011
Oct;32(10):794-800

14. Roberts DJ, Ouellet JF, McBeth PB,
Kirkpatrick AW, Dixon E, Ball CG. The
“weekend warrior”: fact or fiction

for major trauma? Can J Surg. 2014
Jun;57(3):E62-8.

15. Schoffl V, Hoffmann G, Klpper
T. Acute injury risk and severity
in indoor climbing-a prospective
analysis of 515,337 indoor climbing
wall visits in 5 years. Wilderness
Environ Med. 2013 Sep;24(3):187-94.

16. Schoffl V, Kuepper T. Injuries at the
2005 World Championships in Rock
Climbing. Wilderness Environ Med.
2006 Fall;17(3):187-90.

17. Schoffl V, Morrison A, Schwarz U,
Schoffl |, Klpper T. Evaluation of
injury and fatality risk in rock and
ice climbing. Sports Med. 2010 Aug
1,40(8):657-79.

18. Schoffl V, Schoffl I Injuries to the
finger flexor pulley system in rock
climbers: current concepts. J Hand
Surg Am. 2006 Apr;31(4):647-54.
Review.

19. Schweizer A. Sport climbing from
a medical point of view. Swiss Med
WKkly. 2012 Oct 11:142. Review.

20.Schweizer A, Bircher H Injuries to the
upper extremity in rock-climbers.
Sports Technology, August-November
2012; 5(3-4): 77-89. Review

21. Schweizer A. Lumbrical tears in
rock climbers.J Hand Surg Br. 2003
Apr;28(2):187-9.

22.Smith LO. Alpine climbing: injuries
and illness. Phys Med Rehabil Clin N
Am. 2006 Aug;17(3):633-44.



	ISSUE2_August_2015-1
	ISSUE2_August_2015-9
	ISSUE2_August_2015-10
	ISSUE2_August_2015-11

