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Abstract
Purpose: To describe the learning curve of hip arthroscopy based on postoperative pain scores. Hip arthroscopy is 
technically demanding and entails a learning curve. Postoperative pain as immediate postoperative side effect may be 
tested with numerical scales.

Methods: A retrospective and descriptive epidemiology study was performed reviewing the levels of postoperative pain of 
the first 61 surgeries indicated for femoroacetabular impingement of the hip in our service. Visual Analogue Scale (VAS) 
was obtained during first 24 hours, searching for cases with VAS > 3, which had been previously catalogued as out of 
control, creating a series of cumulative cases (CUSUM) and analyzing the order of appearance within that series.

Results: Sequential analysis by Cumulative Sum Method (CUSUM) shows a learning curve that stabilizes at case 33. From 
then on, the remaining patients did not present uncontrollable pain.

Conclusion: The reduction in patients with VAS > 3 may reflect an improvement in pain management and surgical 
technique over time.
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Introduction
Hip arthroscopy is a surgical technique that has been 

described for a long time, but it has gained popularity 
more recently due to an increase in both diagnostic and 
therapeutic indications. The number of surgeries and 
publications regarding hip arthroscopy has increased 
considerably more recently [1,2].

This increase brought together a significant magnifi-
cation in the number and type of surgical complications, 
as well as placing the management of immediate post-
operative pain under the spotlight. In this regard, the 
current literature proposes several analgesic guidelines 
that range from oral and/or intravenous to local nerve 
blocks [3]. There has been a great improvement in the 
performance of hip arthroscopies in daily clinical prac-

tice, due to the great improvements within the surgical 
technique as well as big advances in the instrumentation 
used. Despite being a widely used procedure in surgical 
practice today, it is still an emerging technique, which 
requires the results to be analyzed with caution, keeping 
in mind that it is a surgically high-skilled procedure of 
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long duration with an arduous learning curve. Howev-
er, the results obtained with this technique have already 
been described in the literature as comparable to those 
obtained with open surgery, having the advantage of be-
ing a minimally invasive approach [4].

Furthermore, hip arthroscopy requires progres-
sive skill development including the fine-tuning of ar-
throscopic triangulation skills in a deep joint. This gives 
the learning curve greater relevance when assessing both 
procedure and results [5-8]. The Cumulative Sum Con-
trol chart (CUSUM analysis) is used for quality control 
purpose, capable of detecting trends over a consecutive 
series. Lee, et al. has used the CUSUM analysis for study-
ing learning curve within hip arthroscopy [7].

The aim of the present study was to evaluate the im-
pact that arthroscopic hip surgery has on patients mea-
sured with postoperative pain management and to what 
extent does the surgical team’s experience influences 
postoperative pain scores, thereby assessing their learn-
ing curve. VAS score within the first 24 postoperative 
hours was used to assess early postoperative pain as a 
surgical pain, rather than to reflect the real patient’s sta-
tus. Patients’ postoperative pain scores may reflect the 
hip arthroscopy learning curve. In this study, we evaluat-
ed the relationship of postoperative pain scores with the 
surgeon’s operative experience.

Material and Methods
A retrospective study was carried out to evaluate the first 

65 consecutive hip arthroscopies that were performed at our 
centre between December 2007 and June 2010. These pro-
cedures were performed for symptomatic Femoroacetabu-
lar Impingement (FAI). Out of these 65 arthroscopies, 4 of 
them were dismissed due to lack of some kind of informa-
tion required for the present study, leaving the final studied 
number in 61 hip arthroscopies. Variables including de-
mographics, type of FAI, preoperative pain score, surgical 
time, hospital stay and postoperative analgesic treatment 
were collected from all patients, along with postoperative 
pain during the first 24 hours.

The same surgeon performed all hip arthroscopies, 
within the same hospital and the same operating room 
personnel. Arthroscopy was always performed under spi-
nal anesthesia. All patients were operated upon using a hip 
traction table with padded perineal post. With the aid of 
fluoroscopy, the traction table supports were adjusted, es-
tablishing the necessary traction for the entry portals.

First, a wide synovectomy was performed, capsuloto-
my with lateral and anterior portals, partial labrectomy if 
required, microfractures on the injured areas in head and 
acetabulum, and finally, the cervicocephalic osteoplasty un-
der arthroscopic and fluoroscopy vision. Within this group, 

the portals or surgical technique were not changed.

The Visual Analogue Scale (VAS) was used to evaluate 
pain, both preoperatively (one week prior being based on 
the regular pain upon the last four weeks) and postoper-
atively within the first 24 hours. Measurements were per-
formed at 8, 16 and 24 hours after surgery to every patient 
and later performed the mean score to every patient, in or-
der to avoid any bias from anesthesia. None of the patients 
required local blocks or analgesia pumps during the imme-
diate postoperative period. VAS scores > 3 were considered 
as insufficient analgesic control, as suggested previously [9].

The postoperative analgesic treatment regimen was 
the same for all patients, consisting of intravenous an-
algesia during the first 24 hours plus rescue analgesia on 
demand. The analgesic regimen consisted of 25 mg dex-
ketoprofen every 8 hours, 1 g paracetamol every 8 hours 
and 2 g metamizole every 8 hours alternating with the 
previous. Additional analgesia was with 100 mg trama-
dol on demand. Patients started rehabilitation treatment 
at 12-24 hours post surgery following the established 
protocol and walking with two crutches with complete 
weight-bearing. Discharge from hospital was between 24 
and 48 hours following the surgical procedure.

Statistical analysis was performed with Cumulative 
Sum Control chart (CUSUM analysis), used to monitor 
change detection. This format plots the current CUSUM 
score on the vertical axis against the case number on the 
horizontal axis for a consecutive series of patients [10]. 
Thus, an acceptable performance will show a horizontal 
or down-sloping line whereas an unacceptable perfor-
mance will show an up-sloping line. Statistically signif-
icant difference was set up on a p-value of 0.05.

Results
57 patients underwent surgery, three of them bilater-

ally with an additional repeat surgery in one case, reach-
ing a total of 61 hip arthroscopies. Gender distribution 
was 16 females and 41 males. Mean age was 39.3 years 
old (SD 13.4), ranging from 14 to 70. Surgical indications 
were as follows: 61 cases with FAI, being 28 of them with 
cartilage lesion. All FAI were Cam-type. A revision of 
the joint space was performed in all patients, as well as 
partial labrum resection and Cam deformity resection. 
Labrum sutures were not performed in this group of pa-
tients. Microfractures were carried out due to full-thick-
ness acetabular chondral defects.

Mean presurgical VAS was 6.4 (SD 2.04), where-
as postoperative VAS decreased to 1.9 (SD 1.75) at 24 
hours postoperative. Eight patients qualified their post-
operative pain as uncontrollable with a VAS score > 3 
(13.11%). Results from the first 33 patients (first group) 
with the remaining patients of the series (second group). 
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VAS scores during first 24 hours are collected in 
Figure 1, classifying VAS scores over 3 as bad analgesic 
control. Rescue medication was administered to patients 
presenting with VAS > 3, who were also considered pa-
tients with bad postoperative analgesic control. These 
patients were marked with value 1 and becoming part of 
the accumulative sum graphic, represented in Figure 2 
(CUSUM analysis - accumulative sum method).

Mean surgical time was 172.8 min. (SD 59.4), ranging 
from a minimum 39.6 up to 330 min. (5.5 hours) long. 
Kolmogorov-Smirnov test of the variable surgical time 
achieved normal criteria (p 0.31 and p 0.60).

Mean hospital admission was 42 h (SD 12).

Discussion
The present manuscript shows that pain reached a 

steady line after the first 33 cases. Pain was evaluated 

with VAS scale and described as an early postoperative 
complication of hip arthroscopy. The pain control results 
obtained in our series show that adequate pain control 
was achieved in most patients, keeping a VAS < 3 in the 
immediate postoperative period (first 24 hrs), using the 
same analgesic regimen of paracetamol, metamizole and 
dexketoprofen (Figure 1). Looking at the distribution of 
postoperative VAS scores over time, we can observe that 
despite the irregular control in the first surgeries per-
formed, a clear tendency exists towards maintaining a 
VAS ≤ 3, becoming constant from surgery 33 onwards.

The irregular VAS distribution within the first sur-
geries becomes more regular as the number of surgeries 
performed increases, becoming more evident from case 
33 onwards, where VAS scores remain steady below 3 
(Figure 1). That is, comparing these results to those ob-
tained in other studies, we observe that it is possible to ef-
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Figure 1: Visual Analogue Scale (VAS) during the first 24 hours postoperative for the series of patients that underwent 
arthroscopic hip surgery. The horizontal line (VAS = 3) marks the initial score at which patients are considered as being under 
insufficient pain management.

         

8

6

4

2

0

-2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61

VAS 24h

Figure 2: Number of cases with insufficient pain management during the first 24 hrs. The cumulative stabilizes at case 33. 
The CUSUM (cumulative sum control chart) allows for the observation of the learning curves’ behavior up to the first 30 cases 
approximately where it stabilizes.
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Some publications advocate the evaluation of the 
learning curve according to the decreasing number of 
complications [14-16], positioning the point of adequate 
control at 30 initial surgeries and 30 annual surgeries as 
the necessary number for obtaining a reasonable learn-
ing curve.

Similar results arise when reviewing studies on post-
operative pain management in other joints such as knee 
and shoulder, observing that pain management is reg-
ularized with determined analgesic regimens as the 
number of surgeries performed by the surgeon increas-
es [11,17]. Within shoulder arthroscopy, the published 
studies agree on the administration of post surgical oral 
analgesics, adding adjuvant treatment in refractory cas-
es with opioid analgesics on demand and/or relaxants 
[18], for pain management during the first postoperative 
hours [19].

Several limitations to our study must be taken into 
consideration when reviewing our work. First, ours is a 
single-centre and retrospective study. Furthermore, VAS 
scores before surgery, reflecting the current clinical sta-
tus of the patient, is not comparable to the postopera-
tive VAS taken within first 24 hours after surgery, as this 
score should be considered as a surgical complication 
rather than the real clinical status, which should be mea-
sured 6-12 months after surgery. However, as aforemen-
tioned, the purpose of the present was to evaluate early 
postoperative pain as a surgical complication.

Using Student’s t-test for paired samples, both means 
were compared with no significant differences (2.63 (SD 
1.8) from the first group vs. 1.03 (SD 1.2) from the sec-
ond group), although a positive trend was observed.

Conclusion
Postoperative pain in hip arthroscopy is manageable 

with first line analgesic regimens. The learning curve might 
influence pain management within the first 24 postopera-
tive hours given the observed results of a decrease in pain 
with more surgeries performed by the physician.
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ficiently manage immediate postoperative pain with ba-
sic analgesic regimens, achieving similar results to those 
obtained with other means of pain management such as 
local nerve blocks (isolated or combined) and associated 
opioid medication [3,11-13].

Comparing data from the first 33 cases and the re-
maining cases until case 61, it can be observed that the 
level of pain measured with VAS, although lacking sta-
tistical significant differences, it does present a trend to-
wards the first cases. Obviously, the uncontrollable pain 
of this group has an influence increasing the mean al-
though not reaching significant differences.

These results can be related to the natural evolution of 
the surgeons’ learning curve, highlighting the difficulty 
in initial stages to control postsurgical pain, possibly as a 
result of poor surgical management due to the difficulty 
of the arthroscopic surgical technique itself. As the num-
ber of surgeries performed increases it becomes evident 
that the surgeon’s dexterity with mentioned technique 
improves, thus making postsurgical pain management 
more regular [1,14]. In fact, similar results have been ob-
served to those described in other publications regarding 
the learning curve in hip arthroscopy, where the estimat-
ed number of around 30 surgeries is also described as 
the milestone for satisfactory short-term clinical results, 
along with reduced surgical time and lower complication 
rates [6]. Lee, et al. reported on approximately 20 cas-
es required to achieve satisfactory outcomes in terms of 
clinical outcomes [7].

Bad pain management, quantified as VAS > 3, is con-
sidered as an accumulative case of bad control in each 
case, being able to elaborate a graphic illustrating a Cu-
mulative Sum Control chart (CUSUM), clearly showing 
the evolution of the surgical learning curve (Figure 2). 
This curve evolves to its stabilization at case 33, from 
which point subsequent cases of bad pain management 
cease to occur.

There are numerous papers published on hip arthros-
copy and other joints, which stress the need for an ex-
tensive period of training on simulators or cadavers in 
order to perfect the taxing orientation, triangulation and 
use of different access portals [7,8,14]. Arthroscopic hip 
surgery is a technique with a drawn-out learning period.

Meanwhile, Lee, et al. applied a method for evaluating 
results for the learning curve assessment, maintaining 
that Modified Harris Hip Score less than 80 at 6 months 
postoperative was considered as failure of treatment us-
ing CUSUM method [7]. Regarding the effort to control 
this curve, it is interesting to point out that training on 
simulators show improvement rates after relatively few 
simulated episodes, as described by Pollard [14].



Citation: De Aledo JDG, Seijas R, Sallent A, et al. (2017) Hip Arthroscopy Learning Curve and its Association with 
Early Postoperative Pain Scores. J Orthop Surg Tech 1(1):12-16

SCHOLARLY  PAGES

• Page 16 •De Aledo et al. J Orthop Surg Tech 2017, 1(1):12-16 ISSN: 2578-7187  |

References
1. Awan N, Murray P (2006) Role of hip arthroscopy in the 

diagnosis and treatment of hip joint pathology. Arthroscopy 
22: 215-218.

2. Montgomery SR, Ngo SS, Hobson T, et al. (2013) Trends 
and demographics in hip arthroscopy in the United States. 
Arthroscopy 29: 661-665.

3. Ward JP, Albert DB, Altman R, et al. (2012) Are femoral 
nerve blocks effective for early postoperative pain manage-
ment after hip arthroscopy? Arthroscopy 28: 1064-1069.

4. Papalia R, Del Buono A, Franceschi F, et al. (2012) Fem-
oroacetabular impingement syndrome management: ar-
throscopy or open surgery? Int Orthop 36: 903-914.

5. Byrd JW, Jones KS (2009) Arthroscopic femoroplasty in the 
management of cam-type femoroacetabular impingement. 
Clin Orthop Relat Res 467: 739-746.

6. Konan S, Rhee SJ, Haddad FS (2011) Hip arthroscopy: 
analysis of a single surgeon's learning experience. J Bone 
Joint Surg Am 93: 52-56. 

7. Lee YK, Ha YC, Hwang DS, et al. (2013) Learning curve of 
basic hip arthroscopy technique: CUSUM analysis. Knee 
Surg Sports Traumatol Arthrosc 21: 1940-1944.

8. Vilchez F, Erquicia J, Tey M (2010) Learning curve of ar-
throscopic hip surgery. Acta Ortop Mex 24: 177-181.

9. Allvin R, Brasseur L, Crul B, et al. (1998) European Mini-
mum standards for the management of postoperative pain. 
European Task Force. Pegasus Helthcare Intl, UK.

10. Yap CH, Colson ME, Watters DA (2007) Cumulative sum 
techniques for surgeons: a brief review. ANZ J Surg 77: 
583-586. 

11. Kirkness CS, McAdam-Marx C, Unni S, et al. (2012) Char-
acterization of patients undergoing total knee arthroplasty 
in a real-world setting and pain-related medication prescrip-
tions for management of postoperative pain. J Pain Palliat 
Care Pharmacother 26: 326-333. 

12. McCarthy JC, Jibodh SR, Lee JA (2009) The role of ar-
throscopy in evaluation of painful hip arthroplasty. Clin Or-
thop Relat Res 467: 174-180.

13. YaDeau JT, Tedore T, Goytizolo EA, et al. (2012) Lumbar 
plexus blockade reduces pain after hip arthroscopy: a pro-
spective randomized controlled trial. Anesth Analg 115: 
968-972.

14. Pollard TC, Khan T, Price AJ, et al. (2012) Simulated hip 
arthroscopy skills: learning curves with the lateral and su-
pine patient positions: a randomized trial. J Bone Joint Surg 
Am 94: e68.

15. Miller WE (1985) Learning arthroscopy. South Med J 78: 
935-937.

16. Sweeney HJ (1982) Teaching arthroscopic surgery at the 
residency level. Orthop Clin North Am 13: 255-261.

17. Pérez Carro L, Tey M (2010) Qué ocurre durante la curva 
de aprendizaje. In Oliver Marín-Peña, Choque femoroace-
tabular. Madrid: Fundación MAPFRE, 187-200.

18. Ruiz-Suarez M, Barber FA (2008) Postoperative pain con-
trol after shoulder arthroscopy. Orthopedics 31: 1130.

19. Stiglitz Y, Gosselin O, Sedaghatian J, et al. (2011) Pain 
after shoulder arthroscopy: a prospective study on 231 cas-
es. Orthop Traumatol Surg Res 97: 260-266.

https://www.ncbi.nlm.nih.gov/pubmed/16458808
https://www.ncbi.nlm.nih.gov/pubmed/16458808
https://www.ncbi.nlm.nih.gov/pubmed/16458808
https://www.ncbi.nlm.nih.gov/pubmed/23375668
https://www.ncbi.nlm.nih.gov/pubmed/23375668
https://www.ncbi.nlm.nih.gov/pubmed/23375668
https://www.ncbi.nlm.nih.gov/pubmed/22498045
https://www.ncbi.nlm.nih.gov/pubmed/22498045
https://www.ncbi.nlm.nih.gov/pubmed/22498045
https://www.ncbi.nlm.nih.gov/pubmed/22190060
https://www.ncbi.nlm.nih.gov/pubmed/22190060
https://www.ncbi.nlm.nih.gov/pubmed/22190060
https://www.ncbi.nlm.nih.gov/pubmed/19096902
https://www.ncbi.nlm.nih.gov/pubmed/19096902
https://www.ncbi.nlm.nih.gov/pubmed/19096902
https://www.ncbi.nlm.nih.gov/pubmed/21543689
https://www.ncbi.nlm.nih.gov/pubmed/21543689
https://www.ncbi.nlm.nih.gov/pubmed/21543689
https://www.ncbi.nlm.nih.gov/pubmed/23073816
https://www.ncbi.nlm.nih.gov/pubmed/23073816
https://www.ncbi.nlm.nih.gov/pubmed/23073816
https://www.ncbi.nlm.nih.gov/pubmed/20836373
https://www.ncbi.nlm.nih.gov/pubmed/20836373
https://www.ncbi.nlm.nih.gov/pubmed/17610698
https://www.ncbi.nlm.nih.gov/pubmed/17610698
https://www.ncbi.nlm.nih.gov/pubmed/17610698
https://www.ncbi.nlm.nih.gov/pubmed/23216171
https://www.ncbi.nlm.nih.gov/pubmed/23216171
https://www.ncbi.nlm.nih.gov/pubmed/23216171
https://www.ncbi.nlm.nih.gov/pubmed/23216171
https://www.ncbi.nlm.nih.gov/pubmed/23216171
https://www.ncbi.nlm.nih.gov/pubmed/18830795
https://www.ncbi.nlm.nih.gov/pubmed/18830795
https://www.ncbi.nlm.nih.gov/pubmed/18830795
https://www.ncbi.nlm.nih.gov/pubmed/22822195
https://www.ncbi.nlm.nih.gov/pubmed/22822195
https://www.ncbi.nlm.nih.gov/pubmed/22822195
https://www.ncbi.nlm.nih.gov/pubmed/22822195
https://www.ncbi.nlm.nih.gov/pubmed/22617934
https://www.ncbi.nlm.nih.gov/pubmed/22617934
https://www.ncbi.nlm.nih.gov/pubmed/22617934
https://www.ncbi.nlm.nih.gov/pubmed/22617934
https://www.ncbi.nlm.nih.gov/pubmed/4023785
https://www.ncbi.nlm.nih.gov/pubmed/4023785
https://www.ncbi.nlm.nih.gov/pubmed/6896369
https://www.ncbi.nlm.nih.gov/pubmed/6896369
https://www.ncbi.nlm.nih.gov/pubmed/19226085
https://www.ncbi.nlm.nih.gov/pubmed/19226085
https://www.ncbi.nlm.nih.gov/pubmed/21458397
https://www.ncbi.nlm.nih.gov/pubmed/21458397
https://www.ncbi.nlm.nih.gov/pubmed/21458397

	Title
	Abstract
	Keywords 
	Introduction
	Material and Methods 
	Results
	Discussion
	Conclusion
	Conflict of Interests 
	Acknowledgements
	Figure 1
	Figure 2
	References

