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Abstract: Purpose: Studies report 19-33% postoperative moderate-severe pain and dissatisfaction in uncomplicated total 
knee arthroplasty (TKA), even after 1 year. High rates of undiagnosed depression and anxiety may have a strong impact 
on these unfavourable outcomes. Here we aimed to investigate the efficacy of alprazolam on postoperative analgesic use 
and knee functions. 

Methods: Seventy-six patients with a mean age of 65 ± 9.3 years (range 46-80) diagnosed with mild-moderate anxiety or 
depression according to the Hamilton anxiety scale (HAS) and Beck Depression Inventory (BDI) that underwent TKA 
were evaluated in the study. Group 1 patients were subjected to alprazolam treatment in addition to an analgesic/anti-
inflammatory drug, whereas Group 2 consisted of patients receiving only the standard postoperative pain management 
protocol. Visual analog scale (VAS) and postoperative analgesic use (g/day) were calculated to evaluate the magnitude of 
pain experienced. Preoperative and postoperative knee functions were assessed from the patients’ Knee Society Score 
and Knee Society Functional Score records. 

Results: A positive correlation was found between the preoperative HAS, BDI, and total postoperative analgesic use in 
both groups. Although the decrease in VAS was significant in both groups, postoperative analgesic need (4.25 ± 0.30 g) in 
Group 1 was less compared to Group 2 (4.81 ± 0.41 g) (p=0.01). The mean change in postoperative (1 month) Knee 
Society Score and Knee Society Functional Score were also significantly improved in Group1 compared to Group 2. 

Conclusion: Alprazolam can reduce postoperative analgesic use and improve knee functions by reducing the pain 
threshold, and enhancing overall mood via its antidepressive and anxiolytic properties in patients undergoing TKA 
diagnosed with mild-moderate anxiety/depression. 
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INTRODUCTION 

 Approximately one third of individuals older than 65 
experience symptomatic osteoarthritis (OA) of the knee and 
80% have degenerative joint disease after 70 years of age. 
Characterized by progressive loss of articular cartilage, 
functional restrictions, and chronic pain, OA remains a 
significant burden for patients and health systems. Especially 
in advanced stages of OA, total knee arthroplasty (TKA) is 
considered to be the primary care option and the number of 
patients undergoing TKA has grown dramatically in recent 
years, which has been paralleled with the advancement of  
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surgical techniques, implant design, and material properties. 
Although this procedure has proven to reduce pain, increase 
physical functions, and is generally accepted as a cost-
effective and safe method for the treatment of OA, Brander 
et al. and Murray and Frost reported that 19% and 30% of 
patients experience postoperative moderate to severe pain 
and, respectively, while Escobar reported that 33% of 
patients did not have improvement after surgery and were 
dissatisfied with their functional abilities at 1 year 
postoperation [1-3]. In addition to the high percentage of 
unsatisfactory functional results that have been reported, we 
have observed that these patients have low mood and poor 
compliance with rehabilitation, with apparent increased 
analgesic use irrespective of their operation. Although 
anxiety and depression have been demonstrated to have 
unfavourable results on postoperative knee functions, to the 
best of our knowledge, no study has investigated the impact 
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of psychiatric status on comorbid pain, postoperative knee 
functions, and its treatment with a benzodiazepine. 
 Our clinical experience point out that, despite adequate 
surgical technique and individualized postoperative 
rehabilitation, patients who are unsatisfied with their results 
demonstrate increased use (i.e., dose) of analgesics, 
prolonged hospital stay, and rehabilitation. Though there are 
numerous proven variables that contribute to analgesic use 
after TKA, these can generally be classified as either 
surgeon-dependent or patient-dependent factors. Surgeon-
dependent factors are usually technique-dependent and are 
relatively invariable, whereas patients psychological status 
remains a strong predictor or increased analgesic use and is 
mostly underestimated. The strong influence of depression 
on comorbid pain plays an important role in analgesic use 
after arthroplasty procedures and warrants attention [4]. 
 Emptage et al. concluded that the principally known 
symptoms of knee OA (e.g., pain, tenderness, and stiffness, 
which are often chronic) are often associated with 
psychiatric disorders and this is due to prolonged 
conservative treatment [5]. Clinically significant depressive 
symptoms and anxiety frequently co-occurs with pain among 
these patients [6]. Patients with chronic pain symptoms are 
3- to 5-times more likely to be depressed than patients 
without pain [7, 8]. Pain and fatigue are the most commonly 
unexplained physical symptoms in patients with depression 
and anxiety. 
 The above findings show that the relation between 
depression, anxiety, and pain becomes stronger as the 
severity of either condition increases. Over time, psychiatric 
disorders predict the onset of physical symptoms, and in 
turn, physical symptoms, especially pain, predict the onset of 
depression [9]. These individuals with depression and 
anxiety often present with physical complaints that are 
typically associated with medically unexplained pain. 
Although depression and chronic pain are common 
comorbidities, their complex molecular interaction is still not 
fully understood [10]. 
 The mean prevalence rates for major depression in 
patients identified as having pain by study settings are: 52% 
in pain clinics; 38% in psychiatric clinics; and 56% in 
orthopaedic or rheumatology clinics [6]. According to this 
data the rate of depression and comorbid pain is interestingly 
higher in orthopaedic clinics than psychiatric clinics. 
Orthopaedic surgeons must keep in mind that candidates for 
a major joint arthroplasty may be chronic pain sufferers and 
experience greater pain sensation intensity, as well as more 
pain-related disabilities as a result of undiagnosed depression 
or anxiety [11, 12]. 
 Here we hypothesize that individuals diagnosed with 
depression or anxiety are more prone to increased analgesic 
use and that use of a benzodiazepine can improve the 
psychological status, decrease analgesic need, and regain 
favourable functional outcomes after TKA. 

MATERIAL AND METHODS 

 Medical records of 76 patients (58 female, 18 male) with 
a mean age of 65 ± 9.3 years (range 46-80), diagnosed 
preoperatively with mild-moderate depression-anxiety, with 

advanced stage OA according to the Kellgren-Lawrence 
criteria, and that have underwent TKA between the years 
2009 and 2012 were analyzed in the current study. Duration 
of knee OA was not significant in selected patients and all 
met the criteria of ≥20 points according to the Lequesne 
Algofunctional Index and Stage 4 according to the Kellgren-
Lawrence scale. All patients met the criteria for ≥16 points 
according to the Hamilton Anxiety scale (HAS) and 10-23 
points according to Beck Depression Inventory (BDI), with 
impaired functional abilities according to the preoperative 
psychiatric evaluation. Psychiatric recommendations and 
treatment varied in this patient population due to the 
physicians’ preference. A group of patients were subjected to 
medical treatment while the remaining patients were 
observed only. Medical treatment consisted of alprazolam 
(Xanax™, p.o 1 g) that was initiated 2 weeks prior to 
surgery. Patients receiving alprazolam and postoperative 
intramuscular administration of Diclofenac Sodium (75 mg/3 
ml) (Voltaren™) for pain control were defined as Group 1, 
whereas Group 2 consisted of patients only receiving 
observation and postoperative Diclofenac Sodium. The 
Lequesne Algofunctional Index, which is routinely used in 
our institute has five questions pertaining to pain or 
discomfort, one question dealing with maximum distance 
walked, and four questions about activities of daily living. 
The total questionnaire is scored on a 0 to 24 scale. Regional 
anaesthesia (combined spinal and epidural anaesthesia) was 
preferred in all patients and the duration of the surgical 
procedure was recorded. A posterior cruciate retaining 
design with cemented femoral and tibial components were 
used with the same surgical technique by the same surgeon. 
Sterile disposable tourniquets were used during all 
procedures. For pain management during the first 24 h 
postoperative period, patient-controlled epidural analgesia 
(PCA) was preferred in all patients. Starting from the second 
day, patients received 75 mg/3 ml intramuscular Diclofenac 
Sodium administration until the day of discharge 
(postoperative day 5). In our institute, the dose and 
frequency of Diclofenac Sodium is designed according to the 
patients need, with a maximum dose of 200 mg/day. As an 
institutional policy, knee functions are assessed routinely 
with the Knee Society Functional Score (KSFS) and Knee 
Society Score (KSS) at 1 month and 1 year postoperative 
follow-up, and the pain experienced is evaluated with 
preoperative and postoperative VAS [13, 14]. Total analgesic 
use (g/5 day) and correlation between HAS-BDI and 
postoperative analgesic use was evaluated using patients 
postoperative medical records. Statistical comparisons were 
generated using Statistical package for Social Sciences 
(version 11) for Windows (SPSS, Chicago, IL, USA). All 
data are expressed as the means ± SD. P-values less than 
0.05 were considered statistically significant. The data 
accumulation was in adherence to the tenets of the 
declaration of Helsinki (revised in 2000). 

RESULTS 

 Body Mass Index (BMI), which can affect analgesic drug 
metabolism and duration of OA clinical symptoms, did not 
vary between groups (BMI: 31 ± 7.6 kg/m2 in Group 1 and 
30 ± 4.8 in Group 2, P≥0.05). Although the decrease in VAS 
was found to be statistically significant in both groups, 
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postoperative total analgesic use in Group 1 was found to be 
4.25 ± 0.30 g (range 4.0-5.0), whereas the same parameter 
was 4.81 ± 0.41 g (range 4.0-5.5) in Group 2 (p=0.01) (Fig. 1 
and Table 1). 
Table 1. Postoperative analgesic use in Group 1 and Group 2 

patients. 
 

 Group 1 (n=38) Group2 (n=38) 

Postoperative  
Diclofenac-Sodium  

(gr) 

Mean+SD 4.2 ± 0.30  4.8 ± 0.41  

 min-max 4.0-5.0 4.0-5.5 

P 0.001** 

 
 A positive correlation was identified between 
preoperative HAS and BDI scores, and postoperative 
analgesic use (g/day) in Group 1 (p=0.0001, r=0.558 and 
p=0.026, r=0.360 respectively). Similarly, preoperative HAS 
and BDI scores and postoperative analgesic use (g/day) were 
found to be correlated in Group 2 (respectively; p=0.001, 
r=0.708 and p=0.05, r=0.348 respectively). There was a 
significant increase in postoperative knee scores compared to 
preoperative levels in both groups but the mean change of 
KSS scoring in Group 1 patients (32.52 ± 9.62) was found to 
be significantly higher than in Group 2 (23 ± 8.85) ( p<0.01). 
Similarly, the mean change of KSFS scoring in Group 1 
patients (39.34 ± 10.53) was found to be significantly higher 
than in Group 2 patients (23.37 ± 9.81) (Figs. 2, 3). 

DISCUSSION 

 Stress, anxiety, depression, social support, and attitude 
have all been proposed as factors that influence outcome 
after surgical procedures [15-17]. The association between 

psychological state and comorbid pain in TKA patients 
warrants attention since it directly influences the patients 
compliance with rehabilitation and short– to mid-term 
satisfaction. Unexpectedly, the rate for major depression in 
patients identified as having pain by study setting in 
orthopaedic clinics is as high as 56% (21-89%). In the 
current study, 52% of our patients that underwent TKA were 
preoperatively diagnosed with mild-moderate depression and 
anxiety according to psychiatric consultation records. The 
observed high rate can be considered a consequence of 
chronic pain unresponsive to prolonged conservative 
treatment and related decrease in the quality of life. 
McWilliams et al. found a higher prevalence of depression, 
panic disorder, and generalized anxiety disorder in patients 
with arthritis-related chronic pain compared with a 
representative sample of patients with pain but no arthritis 
[18]. 
 Similar to McWilliams, our study represents a subsection 
of this large population that is characterized by severe OA, 
accompanied by chronic pain and psychiatric disorders. 
Although knee OA is effectively treated with TKA in these 
patients, the accompanying depression or anxiety is 
unfortunately highly undiagnosed and untreated. 
 The impact of improving mild-moderate depression and 
anxiety on functional outcomes in patients undergoing TKA 
has been examined, but its effect on postoperative analgesic  
use combined with postoperative knee functions had not 
previously been addressed. The increased analgesic use in 
this patient population is likely due to the decreased 
threshold of pain sensation overtime and lack of 
rehabilitation compliance. We believe that the strong 
interaction between depression, anxiety, and comorbid pain 
has to be overcome with appropriate anxiolytic or anti-
depressive treatment before the viscous cycle begins. In the 

 
Fig. (1). The decrease in visual analog scale was found to be statistically significant in Group 1 compared to Group 2 (p = 0.008). 
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current study we have focused on this issue and 
demonstrated that there was a significant positive statistical 
correlation between depression-anxiety scores and 
postoperative analgesic use in both of the study groups. 
 In the literature several psychological interventions (both 
medical and behavioural) have been proposed for the 

treatment of anxiety, depression, and comorbid pain, and 
have been found to be beneficial in terms of pain and 
disability [19, 20]. A small number of efficacy trials, 
conducted among rheumatoid patients with depression, 
demonstrated that antidepressant medication reduced pain 
when compared with placebo [21, 22]. In a recent 

 
Fig. (2). Pre-postoperative knee objective scoring (KSS) in Group 1 and 2. The mean change of KSS scoring in Group 1 patients was found 
to be significantly higher than in Group 2 patients. 

 
Fig. (3). Pre-postoperative knee functional scoring (KSFS) in Group 1 and 2. The mean change of KSFS scoring in Group 1 patients was 
found to be significantly higher than in Group 2 patients. 
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randomized trial, rheumatoid arthritis patients with comorbid 
depression were treated with either paroxetine or 
amitriptyline. Both treatment modalities revealed similar 
effects on pain, depression, and disability [23]. 
 In our institution, benzodiazepines are recommended for 
patients diagnosed with mild-moderate depression and 
anxiety accompanied by comorbid pain for two principal 
reasons: (1) benzodiazepines are known to be safe and 
effective in the short term; and (2) they enhance the effect of 
the neurotransmitter gamma-aminobutyric acid (GABA), 
which has sedative, anxiolytic, anticonvulsant, and muscle 
relaxant properties. This effect can be considered as an 
advantageous input in the treatment of both patients’ 
psychological status and pain in the early postoperative 
period. Among numerous benzodiazepines, Xanax has the 
advantage of maintaining an antidepressant effect as strong 
as tricyclic antidepressants, in addition to its strong 
anxiolytic effect. To the best of our knowledge, to date no 
study has been performed to assess the effects of a 
benzodiazepine to improve depression, anxiety, and 
postoperative analgesic use in TKA patients. 
 Even after an uncomplicated TKA, 20% of patients 
reported dissatisfaction at 1 year follow-up, with prolonged 
use of analgesics and suboptimal functional recovery. 
Psychiatric disorders that predict the onset of physical 
symptoms, and, in turn, physical symptoms (especially 
chronic pain) that predict the onset of psychiatric disorders, 
must be well defined in TKA patients. Identifying and 
treating depression/anxiety before TKA may therefore be an 
important strategy to improve functional outcomes. In the 
current study, Xanax had the advantage of affecting anxiety, 
depression, and related comorbid pain in a short period of 
time with promising favourable effects for long-term follow-
up. Patients treated with alprazolam demonstrated decreased 
analgesic use with better VAS scores compared to the 
conventional treatment group. Independent from this 
beneficial effect, postoperative 1 month KSS and KSFS 
scores concluded that functional recovery was also improved 
in patients using alprazolam. 
 In conclusion, the strong association between depressive 
symptoms and pain suggests that joint replacement surgeons 
may need to incorporate into their practice an understanding 
of, and approach to, these conditions. We conclude that 
untreated depression or anxiety can be an important risk for 
postoperative increased analgesic use and unfavourable knee 
functions. Because of its strength as a predictor of outcome 
and its ease of use, orthopaedic clinics can incorporate the 
BDI and HAS into clinical history forms routinely used 
during the preoperative evaluation or postoperative period in 
patients undergoing major joint replacement surgeries. 
Patients who present high BDI and HAS scores can be 
referred to a psychiatrist for subscription of a benzodiazepine 
prior to surgery or during the early postoperative period. In 
the current study, alprazolam, with both its antidepressant 
and anxiolytic properties, had favourable effects on 
postoperative analgesic use and knee functions. This is likely 
due to increasing the pain threshold and overall mood in 
these patients. This mechanism can be used to block the 
strong interaction between depression, anxiety, and 
comorbid pain, since chronic pain is a well-known factor that 

contributes to prolonged analgesic use with poor functional 
outcomes, even after a non-complicated TKA procedure. 

CONFLICT OF INTEREST 

 The authors confirm that this article content has no 
conflict of interest. 

ACKNOWLEDGEMENTS 

 Declared none. 

REFERENCES 

[1] Brander VA, Stulberg SD, Adams AD, et al. Predicting total knee 
replacement pain: a prospective, observational study. Clin Orthop 
Relat Res 2003; 416: 27-36. 

[2] Escobar A, Quintana JM, Bilbao A, Aróstegui I, Lafuente I, 
Vidaurreta I. Responsiveness and clinically important differences 
for the WOMAC and SF-36 after total knee replacement. 
Osteoarthritis Cartilage 2007; 15: 273-80. 

[3] Murray DW, Frost SJ. Pain in the assessment of total knee 
replacement. J Bone Joint Surg Br 1998; 80: 426-31. 

[4] Blackburn J, Qureshi A, Amirfeyz R, Bannister G. Does 
preoperative anxiety and depression predict satisfaction after total 
knee replacement? Knee 2012; 19: 522-4 

[5] Emptage NP, Sturm R, Robinson RL. Depression and comorbid 
pain as predictors of disability, employment, insurance status, and 
health care costs. Psychiatr Serv 2005; 56: 468-74. 

[6] Bair MJ, Robinson RL, Katon W., Kroenke K. Depression and pain 
comorbidity. Arch Intern Med 2003; 163: 2433-45. 

[7] Von Korff M, Dworkin SF, Le Resche L, Kruger A. An 
epidemiologic comparison of pain complaints. Pain 1988; 32: 173-
83. 

[8] Magni G, Marchetti M, Moreschi C, Merskey H, Luchini SR. 
Chronic musculoskeletal pain and depressive symptoms in the 
National Health and Nutrition Examination, I: epidemiologic 
follow- up study. Pain 1993; 53:163-8. 

[9] Riddle DL, Wade JB, Jiranek WA, Kong X. Preoperative pain 
catastrophizing predicts pain outcome after knee arthroplasty.  Clin 
Orthop Relat Res 2010; 468: 798-806. 

[10] Riddle DL, Wade JB, Jiranek WA, Kong X. Preoperative pain 
catastrophizing predicts pain outcome after knee arthroplasty. Clin 
Orthop Relat Res 2010; 468: 798-806. 

[11] Nickinson RS, Board TN, Kay PR. Post-operative anxiety and 
depression levels in orthopaedic surgery: a study of 56 patients 
undergoing hip or knee arthroplasty. J Eval Clin Pract 2009; 15: 
307-10. 

[12] Brander V, Gondek S, Martin E, Stulberg SD. Pain and depression 
influence outcome 5 years after knee replacement surgery. Clin 
Orthop Relat Res 2007; 464: 21-6. 

[13] Dersh J, Polatin PB. Chronic pain and psychopathology: research 
findings and theoretical considerations. Psychosom Med 2002; 64: 
773. 

[14] Insall JN, Dorr LD, Scott RD, Scott WN. Rationale of the knee 
society clinical rating system. Clin Orthop 1989; 248: 13-4. 

[15]  Dowsey MM, Choong PFM. The utility of outcome measures in 
total knee replacement surgery. Int J Rheumatol 2013; 506-18. 

[16] Lingard EA, Katz JN, Wright EA, Sledge CB Predicting the 
outcome of total knee arthroplasty. J Bone Joint Surg Am 2044; 86: 
2179-86. 

[17] Rosenberger PH, Jokl P. Psychological factors and surgical 
outcomes: an evidence-based literature review. J Am Acad Orthop 
Surg 2006; 14: 397-405. 

[18] Sharma L, Sinacore J, Daugherty C, et al. Prognostic factors for 
functional outcome of total knee replacement: a prospective study. 
J Gerontol A Biol Sci Med Sci 1996; 51: 152-7. 

[19] McWilliams LA, Cox BJ, Enns MW. Mood and anxiety disorders 
associated with chronic pain: an examination in a nationally 
representative sample. Pain 2003; 106(1-2): 127-33. 

[20] Astin JA, Beckner W, Soeken K, Hochberg MC, Berman B. 
Psychological interventions for rheumatoid arthritis. Arthritis 
Rheum 2002; 47: 291-302. 



Impact of Alprazolam on Comorbid Pain and Knee Functions The Open Orthopaedics Journal, 2015, Volume 9    535 

[21] Lin EH, Katon W, Von Korff M, Tang L, Williams JW Jr, Kroenke 
K. Effect of improving depression care on pain and functional 
outcomes among older adults with arthritis: a randomized 
controlled trial. JAMA 2003; 290: 2428-9. 

[22] Ash G, Dickens CM, Creed FH, Jayson MI, Tomenson B. The 
effects of dothiepin on subjects with rheumatoid arthritis and 
depression. Rheumatology 1999; 38: 959-67. 

[23] Frank RG, Kashani JH, Parker JC, et al. Antidepressant analgesia 
in rheumatoid arthritis. J Rheumatol 1988; 15: 1632-8. 

 
 

Received: April 24, 2015 Revised: April 27, 2015 Accepted: September 3, 2015 
 
© Yılmaz et al.; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 


