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ABSTRACT

The primary aim of the study is to determine the rate of traction-related complications in hip arthroscopy (HA) including perineal compression
and distraction injuries, and the secondary objective is to report the incidence of complications in HA found on the studies selected by a system-
atic review. Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were used for data extraction from the PubMed and
Cochrane databases obtained in February 2022. Reviewers extracted the title, author, date of publication, number of hips treated and number of
complications describing the affected area, nerve and soft tissue injury related to traction. Studies on postless HA and HA combined with other
procedures were excluded. Twenty-six years of HA literature was found in the search that included 35 studies and 8126 hips (89% Level IV)
that reported the complications found during the procedure and described complications related to traction. A total of 623 hips (7.7%) had
some sort of complications during HA, and complications related to traction were in 227 hips (36%). Injuries caused specifically by the perineal
compression were in 144 hips (23%) that included the pudendal nerve and soft tissue injury of the groin area. Complications caused by the dis-
traction were in 83 hips (13%) that included sciatic and peroneal nerve injury, numbness or pain of ankle and foot. HA complications occurred
in 7.7% ot hips treated, which is found in this systematic review. One-third of the complications are related to traction, 23% are caused by perineal
compression and 13% are caused by distraction.

INTRODUCTION in HA is 1-8% [ 10, 12]. Traction-related complication caused by
the perineal post and the distraction are considered major com-
plications that usually resolve with time [13, 15, 16]. They are
common complications in HA that are significantly higher than
previously reported [16].

The main objective of this study is to determine the rate of
traction-related complications in HA including compression and
distraction injuries, and the secondary objective is to report the
incidence of complications in HA by performing a systematic
review of the available literature.

Hip arthroscopy (HA) surgery has become a common proce-
dure and transformed the management of hip disorders. Indi-
cations to treat intra-articular and extra-articular hip pathology
are increasing thanks to the development of new instruments
and evolving techniques [1, 2]. Numerous studies demonstrate
the importance of HA for the management of femoroacetabu-
lar impingement syndrome, labral and chondral pathology in the
central compartment [3-9]. To gain access to this compartment,
distraction of the joint is necessary. A hip traction device may
be used, generally a hip fracture table or a commercial special-
ized 'distractor, both utilizing a perineal post to make. counter- METHODS
traction. Although HA has been shown to be a relatively safe
procedure with alow rate of complications, the high vector forces
of the perineal post against the groin (compression-type injury) In February 2022, the Preferred Reporting Items for Systematic

Study identification and search strategy

and the traction itself (distraction-type injury) may injure neu- ~ Reviews and Meta-Analyses guidelines were used to identify rel-
rologic and soft tissue structures [10, 11]. To avoid these com- ~ evantarticlesin the PubMed and Cochrane databases (Cochrane
plications, most authors recommend a maximum traction time Reviews and Cochrane Trials). The key terms used were ‘hip’

of 2 hours, <25 kg of traction force and a well-padded perineal ~ AND ‘athIOSCOPY’ OR ‘arthroscopic’ AND ‘complication’ AND
post (>9 cm). [12-14] The current reported complication rate post’ (Fig. 1).
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Articles Identified on Pubmed and
Cochrane database (n = 1,196)

Articles Excluded based on title and
abstract screening including duplicates
1134

Full Text articles assessed
for eligibility
64

Articles Included
(n=35)

Fig. 1. Outline of the systematic search strategy.

All articles (N = 1196) appearing as part of the search were
screened by three orthopedic surgeons (C.R.A., C.A.N.and J.P.)
for content pertaining to clinical studies that reported the com-
plications caused by the perineal post and distraction in HA.
Differences in opinion were resolved by a fourth, senior orthope-
dic surgeon (C.S.A.) to ensure that the studies met the inclusion
and exclusion criteria, which were established a priori.

Articles were included based on the following criteria: (i)
studies were in the English language, (ii) studies composed
of all levels of evidence, (iii) studies performed on human
patients, (iv) studies that reported traction-related complica-
tions that include perineal compression-type injuries (pudendal
nerve neuropraxia or palsy, groin numbness, erectile dysfunc-
tion, dyspareunia, perineal, vaginal, penis and scrotum soft tissue
injury) and distraction-type injury (sciatic nerve injury, peroneal
nerve injury, decreased sensation, numbness or pain on knee,
ankle and foot). We excluded review articles, technique articles,
postless HA articles, HA combined with other procedures arti-
cles, articles with overlapping patient populations, experimental
articles and studies using an animal model.

In addition, the reference of identified articles was searched to
capture any additional relevant articles for full-text review.

Quality of assessment

All studies included in this systematic review were evalu-
ated using Methodological Index for Non-Randomized Studies
(MINORS) criteria, to assess their quality by three orthopedic
surgeons (C.R.A., C.A.N. and J.P.) trained in HA procedures.
MINORS is a validated score tool for non-randomized stud-
ies (case reports, case series and cohort studies). Each author
calculated a MINORS score for each study, and then, a final

Articles Excluded based on full text:

- 11 Failed to report complications
- 3 Not HA complications

- 3 Cadaver Studies

- 1 PAO with HA complications

- 3 Systematic review

- 2 Technique Studies

- 3 Postless HA

- 3 Review

mean MINORS score was obtained. The level of evidence for
each study was determined according to the level reported in the
article.

Data extraction and collection

Microsoft Excel (Microsoft Office 2018; Microsoft, Redmond,
WA, USA) was used to organize the data from all included stud-
ies. Reviewers extracted the title, author, demographics, date of
publication, number of hips treated and number of complica-
tions describing the complications of the affected area, nerve and
soft tissue injury related to traction.

RESULTS

In February 2022, our literature search identified 1196 arti-
cles from the PubMed and Cochrane databases. After the title
and abstract review, we selected 64 articles for full-text review.
Of these, 35 articles met the inclusion criteria for this system-
atic review by describing detailed complications related to trac-
tion (Fig. 1). The findings of the remaining articles that have been
selected for this systematic review are presented in Table I.

Literature
Twenty-six years (1995-2021) of HA literature was found in the
search that included 8126 hips that reported the complications
found during the procedure and described complications related
to traction.

Study characteristics

There were 31 (89%) articles designated as Level IV evi-
dence, three articles as Level III (8.6%) and one article as



Table 1. Findings of the selected articles
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Traction-related complications

Compression-type injury

Distraction-type injury

Total
complication Pudendal Sciatic ~ Peroneal
Author Year Patients  cases Rate (%)  nerve Groin soft tissue nerve nerve Others
Schindler 1995 24 2 8.30
Funke 1996 19 3 15.80 1 1 vulvar hematoma
Griffin 1999 640 10 1.60 1 vaginal tear 3
Farjo 1999 28 3 10.70 1 2
Sampson 2001 530 34 6.40 4 4 10
Clarke 2003 1054 15 1.40 1 vaginal tear 3
Kocher 2005 54 7 13.00 3
Lo 2006 73 17 23.30 S
Byrd 2009 207 3 1.40 1
Contreras 2010 150 15 10.00 1 vulva edema 1
Gedouin 2010 111 7 6.30 1 1 skin necrosis of
labium
Suoza 2010 194 12 6.20 ) 1 vulva edema, 1
scrotum necrosis
Byrd 2011 100 6 6.00 1 2
Byrd 2011 116 30 25.90 1
Nwachukwu 2011 218 4 1.80
Martin 2012 30 0 0.00
Telleria 2012 60 14 23.30 4
Pailhe 2013 150 13 8.70 3 1 ankle pain
Polat 2013 42 4 9.50 2
Dietrich 2014 317 21 6.60 2
Park 2014 200 30 15.00 4 2 ankle pain
Sharfmann 2016 62 20 32.30 2 S
Larson 2016 1615 140 8.70 23 1
Cvetanovich 2016 37 2 5.40 1
Sariali 2018 47 3 6.40
Kern 2018 100 13 13.00 9 1 1
Reda 2018 221 82 37.10 34 24 foot numbness.
9 calf, knee and
gluteal area
Domb 2017 287 7 2.40 1 toe numbness, 1
foot numbness
Cvetanovich 2018 386 26 6.70 9
Ortiz-Declet 2019 34 S 14.70 1 toe numbness
Nazal 2019 11 0 0.00
Torres 2020 40 2 5.00 2
Goa 2020 27 1 3.70 1 scrotal swelling
Lim 2020 34 S 14.70 S
Zeman 2021 908 67 7.40 12
Total 8126 623 7.70 136 8 27 17 39

Level II (2.8%), presented in Table II. The mean MINORS
score obtained was 10.8 4-2.05 which supports a fair aver-
age quality of evidence. The number of subjects per study
ranges from 11 to 1615 hips. Fifty-five percent of the patients
included were female. The mean patient age in the studies was
33 years.

Complications
A total of 623 hips (7.7%) had some sort of complications
during HA, and complications related to traction were in 227
hips (36%). Injuries caused specifically by the perineal post

(compression) were in 144 hips (23%) that included the puden-
dal nerve and soft tissue injury of the groin area. Complications
caused by the distraction were in 83 hips (13%) that included
sciatic nerve injury, peroneal nerve injury, decreased sensation,
numbness and pain on knee, ankle and foot.

Compression-type injury
There were 144 hips (23%) that included the pudendal nerve and
soft tissue injury of the groin area. The pudendal nerve injury was
prevalent with 136 cases (22%). Eight (1.8%) patients had some
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Table IL. Summary of studies selected

Gender Mean age, Level of Mean
Author (M/F) years (range) Study design evidence  MINORS score Country
Schindler 12/9 16 (11-21) Case series 4 5-16 The USA
Funke 8/11 29 (21-46) Case series 4 8-16 Switzerland
Griffin NS NS Case series 4 9-16 The UK
Farjo 15/13 41 (14-70) Cohort study 2 11-16 The USA
Sampson NS NS Case series 4 11-16 The USA
Clarke 458/596 37 (6-80) Case series 4 6-16 The UK
Kocher 14/28 15.2 (5.9-18.9) Case series 4 13/16 The USA
Lo NS 43 (22-61) Case series 4 9-16 Taiwan
Byrd 138/62 33 Case series 4 13/16 The USA
Contreras 2/13 33.9 (24-50) Case series 4 8-16 Spain
Gedouin 78/32 31 Case series 4 12-16 France
Suoza 115/79 36.2 (7-78) Case series 4 9-16 Brazil
Byrd 67/33 34 (13-76) Case series 4 12-16 The USA
Byrd 148/52 28.6 (11-60) Case series 4 12-16 The USA
Nwachukwu 24/151 15.56 (6-18) Case series 4 12-16 The USA
Martin 8/22 NS Case series 4 14/16 The USA
Telleria 29/31 37.5 Case series 4 12-16 The USA
Pailhe 71/79 48 (17-75) Case series 4 12-16 France
Polat 25/17 35.1(16-52) Case series 4 11-16 Turkey
Dietrich NS NS Case control 3 13/16 Germany
Park 97/100 44 (19-70) Case series 4 10-16 Korea
Sharfmann 27/35 35.2 Case series 4 10-16 Israel
Larson 810/805 30.5 (12-76) Case series 4 12-16 The USA
Cvetanovich 11/26 17 Case series 4 11-16 The USA
Sariali NS 36 Case series 4 10-16 France
Kern 37/63 29 (13-62) Case series 4 10-16 The USA
Reda 113/108 39.8 Case series 4 13/16 Canada
Domb 36/94 37.2 Case control 3 22/24 The USA
Cvetanovich 135/251 33 Case control 3 14/16 The USA
Ortiz-Declet 15/19 20.8 Case series 4 11-16 The USA
Nazal 8/1 36 (17-48) Case series 4 11-16 The USA
Torres 20/19 43.1 Case series 4 9-16 Spain
Gao 15/12 57 (50-74) Case series 4 11-16 China
Lim 18/14 14.8 (10.8-18) Case series 4 11-16 Korea
Zeman 417/491 37 (14-67) Case series 4 13/16 The Czech Republic

NS, not specified.

soft tissue injury caused by the perineal post that included the
penis, scrotum and vulvar area. Six patients with vulvar injuries
and two with scrotum injuries were reported.

Distraction-type complications
There were 181 hips (26%) that included sciatic nerve, per-
oneal nerve, numbness and pain on knee, ankle and foot. The
sciatic nerve injury was present in 27 cases (3.8%) and the per-
oneal nerve injury was found in 17 hips (2.4%). The numb-

ness and pain on the knee, ankle and foot were reported in
137 hips (20%).

DISCUSSION

This systematic review reports the current incidence of traction-
related complications in HA. HA has increased since the pro-
cedure gained popularity in the last decade. Complications in
HA have been reported from the early 90s to the present day.
Twenty-six years of literature was found mentioning complica-
tions related to traction.

HA has historically been a safe procedure with major com-
plications on rare occasions. Reports of major complications
are almost always <1% in previous systematic reviews [17].
Although they have described injuries associated with traction
like the current review, they have also reported a wide spectrum
of complications. The lowest rate of complications related to post
traction reported in the articles that met the inclusion criteria
in this review was 0%, and the highest rate reported was up to
37%. The rate of complications depends largely on the surgical
times and the learning curve of the surgeon [18]. Clarke et al.
reported a 1.4% complication rate in a prospective study of 1054
HAs in the late 1990s, and 20 years later, Larson et al. reported
an 8.3% complication rate in 1615 consecutive HAs [19, 20].
The increment in complications is caused by the development of
new techniques and the increasing indications for HA [15, 21].
This systematic review reported a 7.7% overall complication rate
during HA; a third of them were traction related and 23% were
caused by the perineal post. Hip traction with a perineal post is
routinely used for HA procedures. This tool facilitates access to
the joint, but complications have been widely reported since its



use. Complications related to the post are reported regardless of
the surgical position in both supine and lateral decubitus posi-
tions [22]. Multiple studies have shown that nerve neuropraxia
and soft tissue injury are the principal complications during trac-
tion with a perineal post [1, 4, 10, 13, 14]. One of the first
perineal post complications cases was described by Hofmann
et al. during hip fracture fixation [23]. The soft tissue injury on
the groin was also mentioned in hip fracture fixation and femur
nailing [23, 24]. These complications are usually transient and
resolved within 6 weeks to 3 months [15].

Distraction-type injuries were also proved to have a high rate
of complications (13%). They are reported as not only sciatic
and peroneal nerve neuropraxia but also numbness, tingling or
pain on ankle and foot. Numbness on this area may be caused
by the prolonged compression of the foot to the superficial and
deep fibular nerves during distraction [25]. Also, tight boots or
wrapping of the foot may cause this symptom. Frandsen et al.
mentioned that this is an unusual highly underreported problem
that disappeared within 2—4 weeks [16].

This traction-related complications associated by compres-
sion and distraction are proved to be an issue that needs to
be addressed carefully in every procedure. Ways to reduce the
probability of groin complications are to use a >9-cm diameter
well-padded post, decrease traction time, use <25 kg of traction
or perform a postless technique. The distraction complications
can also benefit from these recommendations [10, 12].

Limitations

One of the main limitations of this review is the 26 years of
follow-up, despite is enough time to describe HA complications,
during these years HA has changed, and complications are not
the same as in early years. Another main limitation is that many
of the studies are case series with a consequent low level of
evidence. Traction-related complications involving those due to
distraction as those due to perineal compression occur depend-
ing on some factors, among which are the diameter of the post,
the time of traction, the force of traction, the experience of the
surgeon and others. A limitation of this study is related to the
absence of data regarding the aforementioned factors, making it
difficult to avoid bias.

CONCLUSION

HA complications occurred in 7.7% of the hips treated, which is
found in this systematic review. One-third of the complications
are related to traction, 23% are caused by compression of the post
on the groin area and 13% are caused by the distraction.
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