
Hip surgery prior to the development of hip arthroscopy 
was conducted by open surgical arthrotomy, which is a 

highly invasive technique. The indications for surgery had 
been limited to major pathology such as infection, trauma, hip 
replacement, and pediatric conditions (developmental disloca-
tion of the hip, slipped capital femoral epiphysis, avascular ne-
crosis). The concept of hip arthroscopy was reported as early 
as 1931. Its use in patients started around 1980 but it only be-
came commonplace toward 2000. Hip arthroscopy is indicated 
for labral tears [1] and femoro-acetabular impingement syn-
drome (FAIS) associated with hip pain [1] or for preventing 
later osteoarthritis [2]. Impingement in the hip joint not related 
to arthroplasty or sequelae of the pediatric diseases of the hip 
was first mentioned in a study on magnetic resonance imag-
ing (MRI) in 2001 [3]. In some cases of labral tears on MRI, 
pathological bony hip anatomy is understood to be the cause 
(cam and pincer deformities), and these bony deformities are 
corrected together with the treatment of the labral tear (suture 
and/or debridement). 

The number of hip arthroscopies has increased consider-
ably over the past two decades, Bonazze and colleagues [4] 
reporting a 3.7 times increase between 2008 and 2013 from 
0.91 to 3.4 procedures per 10,000 population. The increase in 
operations has been explained by an increase in the diagnosis 
of FAIS. Hale et al. [5] reported an increase in the diagnosis of 
FAIS from 4.0 cases per 10,000 population diagnosed between 
2000 and 2004 to 7.3 cases per 10,000 between 2010 and 2016, 
based on the criteria of the Warwick Agreement on FAIS [6]. 
Over the past few years there has been a considerable increase 
in hip arthroscopies in the Israel Defense Forces (IDF). The 
purpose of this study was to assess the preoperative clinical 
indications for surgery and the postoperative results of soldiers 
in the IDF based on a review of the computerized patient re-
cord (CPR) database.



A retrospective chart review of all hip arthroscopies performed on 
IDF soldiers between 1 January 2018 and 31 December 2020 was 
conducted. Soldiers were identified based on the payment codes 
for hip arthroscopy (G0329, G0330, L2989, L2990). Patient relat-
ed outcome measures (PROMs) were assessed using the Hebrew 
version of the iHOT
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 for soldiers referred for hip arthroscopy 

during 2021 as part of their arthroscopy pre-authorization process.

Data collected from the IDF manpower database and the CPR 
included demographics, type of service before complaints start-
ed (sedentary, technical, combat support, combatant, elite unit), 
complaints before surgery, precipitating factors (up to 3), surgi-
cal findings and procedures performed during surgery, hospital 
where surgery took place, dates of diagnosis, surgery, and return 
to military service. All data were encoded in an MS Access® da-
tabase that was input directly into the statistical software.

Pain locations (up to 4) were documented in order of ap-
pearance in the CPR to enable temporal analysis [Figure 1]. All 
postoperative visits were reviewed, including but not limited to 
physiotherapy, general practitioners, orthopedic surgeons, and 
rehabilitation. The latest date where the level of activity was 
documented in the CPR was noted. Any of the following criteria 
related to any hip or groin pain indicated lack of return to com-
plete activity: sick leave, restricted activity, prolonged physical 
therapy, and reporting by the soldier that they were not back to 
their pre-symptom activity. If, at the latest documentation, the 
soldier had not returned to full activity, censoring was recorded 
for Cox hazard analysis. Return to full duty was assessed ac-
cording to a modification of Ishøi et al. [7] for a file based study 
on soldiers. For combatants, the assessment included evidence 
of full activity in the CPR without documented restrictions, 
which are mandatory for the limitations to be honored by the 
commanders.

All statistical analyses were performed using SAS® software
(SAS Institute Inc, Cary, NC, USA, 2016, version 9.4 T5 M6).
Soldier characteristics were described as mean ± standard



deviation or median and interquartile range (IQR) or frequencies 
and percentages (%) as appropriate, based on visualization of 
data histograms and the Kolmogorov-Smirnov test to determine 
whether data were distributed normally or not. Mean time to 
return to activity was calculated using PROC LIFETEST using 
the Kaplan-Meier method.

The institutional review board approved this study as a retro-
spective chart file study review (IDF-2270-2021).

In total, 117 soldiers underwent hip arthroscopy, mean age 22 ± 3 
years, range 18–42, median 21, IQR 20–22; 85% of the soldiers 
were conscripts and 20% were professional soldiers; 24% were 

female. Regarding military service, 29% were combatants, 14% 
were in combatant training (up to 6 months), 8% in combat sup-
port positions, 4% in technical jobs, and 44% in clerical or gen-
eral working positions; 33% of the professional soldiers were 
combatants.

The mean duration of complaints before surgery was 23 ± 18 
months (range 1–103, median 19, IQR 12–27). In 61% of cases 
the onset of symptoms was insidious. The precipitating factors 
are detailed in Table 1. Of the soldiers, 14% had at least 10 
physiotherapy sessions preoperative, 31% fewer than 10, and 
55% had no physiotherapy at all. In addition, 20% were under 
psychosocial consultation during the 6 months preoperative, 
and 31% had back pain during the preoperative period. Of the 
soldiers, 28%, 66%, and 11% had more than three gastrointesti-
nal complaints, generalized pain complaints, and headaches, re-
spectively. The locations of pain before surgery are summarized 



in Figure 1, showing significant paths from back pain directly 
or via lateral hip or groin pain. In one soldier the index surgery 
was his third surgery on that side.

There were 20 serious adverse events related to hip arthros-
copy in 18/117 soldiers (15.4%) and 14 re-operations. One 
soldier threatened to commit suicide. One soldier had three ad-
missions to the hospital for pain management. In addition, we 
recorded one case of allodynia, one pudendal nerve injury, one 
case of a severe burn of the vulva, and one case of worsening 
of vaginismus.

Following surgery the mean time of return to duty, which con-
sist of any work including part-time clerical work, was 8.0 
months ± 0.6 (standard error, proportional hazard regression, 
PROC LIFETEST, SAS). Five soldiers were on sick leave 
for more than one year. Only seven soldiers returned to full 
duty without any documented restrictions during the docu-
mented follow-up in the CPR. For those who returned to full 
pre-symptom activity, the mean time was 11.1 ± 0.2 months. 
Of the 22 soldiers with documented follow-up of at least 12 
months, none returned to pre-symptom activity level (range 
12–42 months, median follow-up 22 months, IQR 15–32). Re-
turn to full duty was based  on pre-disease type of service is 
detailed in Table 2.

Preoperative (iHOT
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) scores of 28 surgery candidates were nor-
mally distributed, mean 19.0 ± 12.5, (100 being the least pain / 
best function). Pain was greater during activity than at night in 
68% of the soldiers, but in 21% the night pain was considerably 
more bothersome (scores > 80% toward night pain). Of five 
possible goals in surgery, 50% of the soldiers rated pain relief 
as their primary goal, 4% pain relief to enable intensive activity, 
7% pain relief to enable daily activities, 18% to return to normal 
life, and 21% to be able to stop thinking about the pain.

The results of hip arthroscopy in this cohort of soldiers are in-
ferior to that reported among athletes. Postoperative convales-
cence periods were very long, with a mean time to return to 
any activity of 8 months. At latest follow-up 6% of the soldiers 
had returned to full activity, 38% had returned to clerical work, 
and 56% had been discharged. Less than 10% of the soldiers 
achieved pre-symptom level of activity during the complete fol-
low-up (mean 7.4 months, possibly indicating that these soldiers 
were a completely different subset from the rest).

The current results are inferior to those reported in other mil-
itary studies. Ernat et al. [8] reported 53% of active military 
personnel returned to full duty at a minimal 1 year follow-up. 
Reiman and colleagues [9], in a systematic review of 884 ser-
vice members (886 hips), reported that between 39% and 59% 
returned to full duty without limitations. 

An editorial of several articles on hip arthroscopy by Reider 
[10] lists several possible explanations why the results reported 
by Ishøi and co-authors [7] are inferior to other studies. The rea-
sons included more accurate criteria, using a national database 
with surgery performed at different hospitals, inferior surgical 
technique, and inferior patient selection. In our database, the pro-
cedures were also performed in several differnt hospitals (seven 
in total, but 87% performed at four major centers). All of the sur-
geons who operated on the soldiers were experienced Israeli or-
thopedic surgeons trained in the technique in well-known interna-
tional centers. These surgeons had been performing the procedure 
for several years prior to the current surgeries, so we assumed that 
the results were not due to sub-optimal surgical technique. 

Patient selection is indeed a serious issue. While athletes are 
considered highly motivated to recover quickly and get back on 
the field, conscripted military personnel may be less motivat-



ed. This population is known to have inferior results in many 
fields of surgery [11]. The vast majority of soldiers in this study 
was conscripts, enlisted for fewer than 3 years, did not receive 
a high salary for their services, and often lacked high incentive 
to return to duty. In a large center in Israel, Gigi et al. [12] re-
ported inferior results following hip arthroscopy in a group of 
soldiers and other compensation cases. The modified Harris Hip 
Score in the group including soldiers improved 5.3 (on a scale of 
0–100) versus 16.4 in athletes and 9.4 in the general population.

Diagnosing FAIS is not so simple. If FAIS diagnosis was 
straightforward, there would have been no need to write an 
agreement on it in Warwick [6,13]. According to Sankar and 
colleagues [14], it is based on abnormal morphology of the fe-
mur and/or acetabulum. Abnormal contact between these two 
structures, especially vigorous supraphysiological motion, re-
sults in such abnormal contact and collision. Diagnosis is based 
on the medical history, physical examination, and imaging. The 
Warwick agreement seems to widen the range of symptoms. 
This agreement states that pain may also be felt in the back, 
buttock, or thigh. In addition to pain, patients may also describe 
clicking, catching, locking, stiffness, restricted range of motion, 
or giving way. The one year prevalence of back pain can be as 
high as 39% in the general population; thus, this symptom en-
ables patients to be potentially labeled as possible FAIS based 
on the history.

The sign on physical examination most frequently accepted 
as indicating that groin pain may be related to an operable con-
dition is the flexion, adduction, internal rotation (FADIR) test. 
It is based on the patient reporting pain on this motion. It is very 
unspecific and has been suggested to be used only as a screening 
test [15]. If a soldier has groin pain and a positive FADIR, the 
usual orthopedic management is to order a hip MRI arthrogra-
phy to make a definitive diagnosis. Over reliance on MRI find-
ings can lead to possible over-diagnosis and over treatment. On 
MRI, asymptomatic athletes have been found to have up to 50% 
and even 87% of pathological finding around the hip [14,16].

Most of our soldiers did not report a history of especially 
vigorous supraphysiological motion. Their pain onset was main-
ly insidious, related to running or carrying equipment and very 
different from the causes reported by athletes [Table 1]. It was 
often related to activities known to be disliked by soldiers. The 
iHOT
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 scores we reported for this population (19 ± 12.5 of 100) 

are significantly lower than the preoperative scores reported by 
others (e.g., Griffin et al. 39 ± 21 [17]). The fact that 21% of 
the soldiers reported more night pain than activity pain and that 
39% of the soldiers reported that their main goal in surgery was 
returning to a normal life or being able to stop thinking about 
the pain indicates that we may be dealing with a chronic pain 

situation more than a surgical one. The course of the complaints 
over time [Figure 1] also points to a more generalized type of 
musculoskeletal pain with a majority of the cases of groin pain 
preceded by back pain either directly or via groin and lateral hip 
pain. These pain patterns are taught to most clinical disciplines 
that treat musculoskeletal pain with non-surgical methods [18]. 
The fact that 54% of the soldiers were operated on without a 
physiotherapist assessment and treatment is a shortcoming. Al-
most all texts on hip arthroscopy stress the importance of phys-
iotherapy before deciding on surgery.

Chronic pain is a significant health issue, and it is rising 
significantly, possible more for younger people, certainly not 
just related to population aging [19]. Our soldiers, with a mean 
preoperative pain duration of 2 years, certainly qualified as 
having chronic pain based in the commonly quoted criterion of 
3 months pain duration. The other, more intricate items in the 
medical histories contributed to our understanding that at least 
some of the soldiers were affected more from pain than from an 
anatomical problem that could be resolved by surgery. The poor 
results, including repeat surgery (and in one case three opera-
tions on the same hip), support this. It was not necessarily inade-
quate surgery that led to the need for revision, but the possibility 
that the cause of the pain was not in the hip at all, and therefore 
hip surgery would not be expected to solve the problem.

Before 2000, there was very little mention of groin/hip pain 
in military training. A review by Kaufman [20] showed mostly 
injuries from the knee and below, without any reference to groin 
pain. In a previous article, Firestone and colleagues [21] sum-
marized several studies of recruits of both sexes. The criteria 
included examining each recruit biweekly. Groin pain was not 
mentioned as an issue except in the rare cases of femoral neck 
stress fractures.

The study results are overall poor, and the 15.4% serious ad-
verse event rate is unacceptable. Whether FAIS is just a previ-
ously unrecognized illness as stated in the Warwick agreement 
[6] or a new, possibly iatrogenic or nomogenic entity [13] ef-
fecting one in every 1400 people and deeming these individuals 
in need of hip surgery [5], is yet unknown.

Another issue is whether the anatomical abnormalities 
around the hip need to be corrected to prevent future osteoar-
thritis. It seems premature to say that these hip deformities cause 
osteoarthritis. There is not enough current data to demonstrate 
an association [14]. To justify preventive surgery will take de-
cades of randomized clinical trials to prove that correcting the 
deformity prevents osteoarthritis development.

This study has some major limitations. We did not have access 
to the soldiers, so our data is only based on the CPR. While the 
meticulous review of the records in the CPR enabled us to create 
a good summary of the material, reported complaints, and gener-
al results relevant to military service, the lack of PROMs on the 



soldiers operated on is a serious limitation. Another limitation is 
the short follow-up. This timing is related to fact that following 
surgery, many conscripts were not able to perform even office 
tasks, so they had to be discharged from military service (by law). 
We analyzed those whose follow-up was at least a year, based on 
the Ishøi et al. [7] criteria, even though they reported optimal ath-
letic performance at around 3 years. As the CPR reflects military 
medicine and its occupational aspects, we may not have captured 
return to sports data for the few soldiers for which FAIS was re-
lated to sports outside of their military service. 

Based on disappointing surgical results of hip arthroscopy, there 
is a need to establish better surgical indications for this proce-
dure in the IDF.

Rosenblum et al. estimated vaccine impact and effectiveness 

infection among sexually experienced U.S. females and 
vaccine effectiveness for sexually experienced U.S. males. 
NHANES (National Health and Nutrition Examination 

in 2007 to 2010, 2011 to 2014, and 2015 to 2018 (vaccine 

years, the impact on 4vHPV-type prevalence in 2015 to 2018 
was 85% overall, 90% among vaccinated females, and 74% 

among unvaccinated females. No significant declines were 
found in non–4vHPV-type prevalence. Vaccine effectiveness 
ranged from 60% to 84% during vaccine eras for females 
and was 51% during 2013 to 2016 for males. The authors 
conclude that nationally representative data show increasing 
impact of the vaccination program and herd protection. 
Vaccine effectiveness estimates will be increasingly affected 
by herd effects


