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Review

Introduction

Carpal tunnel syndrome (CTS) is the most common com-
pressive neuropathy of the upper extremity and most com-
mon occupational injury to the hand, with a prevalence of 
50 cases per 1000 patients per year.2,9 Up to 50% of the 
cases of CTS are work related, and as such, a substantial 
portion of CTS cases are treated under workers’ compensa-
tion (WC) coverage.6,10 Unfortunately, there are several fac-
tors that make WC patients less likely to benefit from 
treatment. WC patients are more poorly educated, are more 
likely to be in a union, are less likely to be married, are 
younger, have lower expectations from treatment, and have 
both lower preoperative and postoperative outcome scores 
following surgery as compared with non-WC patients.19,21,22

Specifically, those receiving WC for CTS do even worse 
than those receiving WC from other workplace injuries. In 
a study of patients receiving WC from Washington State, 
the CTS population had 3 times the amount of work loss as 

compared with the fracture cohort. In addition, the CTS 
cohort had earnings losses estimated as high as $382 mil-
lion, or $89,000 per worker, over the study period.15

Small individual studies have determined that the WC 
CTS cohort is at a higher risk to do poorly with treatment 
and represents an enormous cost in lost work and wages and 
increased healthcare expenditures. Despite these factors, 
there is not a large analysis which directly compares the 
WC with non-WC patients in the treatment of CTS. We 
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present a systematic review of CTS to compare demograph-
ics and outcomes to compare WC with non-WC patients.

Methods

Literature Search

A systematic review of the literature was performed. We 
used PubMed to search all years through April 2016 with 
combinations of search terms: “carpal tunnel syndrome” 
and “workers’ compensation.” Four independent reviewers 
assessed methodology and quality of each study. We 
extracted homogeneous data from studies which met the 
inclusion/exclusion criteria and generated frequency-
weighted means.1,3-5,7,8,12,14,18,20,23,25-28,31,33,36-38,40-42,46 A sys-
tematic review was performed when data were sufficiently 
homogeneous according to the Preferred Reporting Items 
for Systematic Reviews and Meta-analyses (PRISMA) 
guidelines.

Inclusion/Exclusion Criteria

The studies were included if they: (1) were published in 
English, (2) involved CTS, (3) included greater than 10 
patients in the cohort, (4) had all patients undergone surgi-
cal intervention in the analysis, and (5) included WC 
patients within the analysis. The studies were excluded if 
they: (1) were published in any language other than English, 
(2) had all patients not undergone surgical intervention, and 
(3) did not include WC patients.

Four authors independently performed electronic 
searches. Abstracts with clearly or potentially relevant titles 
were browsed for relevance to CTS and WC and were 
included as appropriate. If an abstract met inclusion/exclu-
sion criteria, the authors reviewed the entire text to verify 
qualification. There was no discrepancy between the find-
ings of the 4 authors.

Data Extraction

We extracted and analyzed study design, demographic vari-
ables, presence of a WC claim, and outcomes. The 4 authors 
independently extracted the data, and then conferred and 
compiled the data.

Statistical Analysis

The weighted averages were calculated for the demographic 
and outcome data. Categorical data such as complications 
were pooled from the studies and used to determine the 
overall complication rate. For each variable, the calcula-
tions were performed out of the total number of patients or 
extremities which reported that variable. The authors 
assessed each aforementioned data set for homogeneity. 

Heterogeneous data were excluded from meta-analysis. If 
the data were homogeneous, we performed a chi-square 
statistic.

Results

Study Retrieval and Characteristics

Our searches generated 348 different articles. After apply-
ing the exclusion criteria, 323 articles were excluded from 
the analysis. In all, 25 studies met the inclusion and exclu-
sion criteria. Study characteristics are shown. There were 
19 prospective and 6 retrospective studies (Figure 1). None 
of these studies involved the same author or patient cohorts. 
One study was level I, 9 were level III, and the remaining 14 
were level IV evidence.

Patient Demographics and Injury Characteristics

The 25 studies included in the systematic review comprised 
1586 (36%) WC patients with 1856 wrists (38%) and 2781 
(64%) non-WC patients with 3012 wrists (62%). The WC 
cohort was significantly younger (P < .0005), involved the 
dominant extremity (P = .0013), and underwent endoscopic 
over open release (P < .0001). The remaining demographic 
variables were otherwise not significantly different between 
the 2 groups (Table 1).

Characteristic physical exam findings including the 
Tinel sign and Phalen test were more often positive in non-
WC patients (P = .0181 and P < .0001, respectively). 
Electrodiagnostic studies trended toward being more fre-
quently positive in the non-WC cohort as well (P = .07).

Functional and Occupational Outcomes

At an average final follow-up of 14.4 months, 77% of WC 
patients were able to return to their preinjury vocation as 
compared with 93% of non-WC patients (P < .0005). WC 
patients furthermore required 4.9 weeks longer to return to 
work (Table 2).

Average SF-35 scores were lower among the WC popu-
lation. Preoperative symptom and functional scores were 
not significantly different between the cohorts; however, 
the degree of symptomatic (39.4% vs 46.8%, P = .1913) 
and functional improvement (25.8% vs 35.8%, P = .0356) 
were greater for non-WC patients.

Complications and Reoperation

Overall, one-third (33.3%) of WC patients experienced 
complications. Complications in non-WC patients were sig-
nificantly less common (12.6%, P < .0001). Complications 
in WC patients were almost exclusively drawn from the 
series by Hallock and Lutz who reported that 41 WC 
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patients experienced complications (33.3%) versus 19 non-
WC patients (57.6%). The authors however did not separate 
specific complications based on WC or non-WC popula-
tions but instead by type of procedure (open vs. endo-
scopic), reporting that scar hypersensitivity, pillar pain, 
incomplete symptom relief, and infection were overall the 
most common.18 Pomerance and Fine40 and Lewicky33 
found no complications in the WC cohorts. Pomerance and 
Fine reported 3 cases of wound dehiscence in non-WC 
patients (2.7%).40 Similarly, Lewicky33 reported only 1 
complication involving a reflex sympathetic dystrophy in 1 
non-WC patients (2.5%).

Of those studies which reported postoperative pain, 
58.2% of WC patients reported persistent pain following 
carpal tunnel release (CTR) versus 26.1% of non-WC 
patients (P < .0005). Incisional pain was more common in 

the non-WC cohort (19.4% vs 6.6%, P < .0001), whereas 
pillar pain was more common among WC patients (78.7% 
vs 62.0%, P = .0047; Table 2).

A comparable number of WC and non-WC patients 
underwent repeat CTR (3.1% vs 2.6%, respectively, P = 
.8136). Intraoperative findings and indication for reopera-
tion were not discussed. Duncan et al12 reported that WC 
patients were more likely to undergo reoperation with an 
odds ratio greater than 5.0, although external median nerve 
neurolysis in repeat CTRs provided no improvement in 
residual symptoms in the WC cohort.

Discussion

We present the largest conglomeration of WC patients with 
CTS. The key findings were threefold. Our primary findings 

Figure 1.  Breakdown of PubMed database systematic review.
Note. CTS = carpal tunnel syndrome; WC = workers’ compensation.

Table 1.  Demographic Information.

Demographics WC cohort No. of studies No. of patients Non-WC cohort No. of studies No. of patients P value

Age 39 4 236 49.9 4 356 <.0005
Male 26.6% 6 440 30.5% 6 492 .649
Open (vs endoscopic) 65.0% 17 857 77.3% 17 1721 <.0001
Dominant extremity 57.5% 1 25 20.5% 1 51 .0013
Preoperative symptom score 3.3 1 94 3.1 1 856 NC
Preoperative functional score 2.6 1 94 2.4 1 856 NC
Electrodiagnostic studies 85.70% 2 238 92.70% 2 109 .0656
Tinel sign (positive) 50.30% 1 187 65.50% 1 87 .0181
Phalen test (positive) 49.70% 1 187 80.50% 1 87 <.0001

Note. Boldface values indicate statistical significance (<.05). WC = workers’ compensation; NC = not calculated.
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were as follows: First, WC patients had significantly higher 
rates of postoperative pain; second, WC patients had over 
twice as long before returning to work which trended toward 
significance; and last, the complication rate was 3 times as 
high in the WC group. We also had the following secondary 
findings. First, postoperative functional improvement was 
greater for the non-WC group. Second, WC patients were 
less likely to have appropriate physical exam and electrodi-
agnostic studies confirming CTS. These points are important 
to consider when counseling a WC patient with CTS regard-
ing the risks and benefits of CTR.

WC patients undergoing CTR have demonstrably less 
preoperative workup as compared with non-WC patients. 
Surgeons may feel pressured by the patient to perform 
what may be unnecessary surgery. Patients may have a 
potential financial interest to prove their WC claim and 
therefore may request surgery for a condition that they do 
not have according to physical exam and objective studies. 
In addition, there is a potential for physicians to perform 
procedures outside the standard of care if financially incen-
tivized to do so.21,34 It is estimated that unnecessary or 
inappropriate studies and procedures account for 20% of 
health care expenses.17 One study of 169 clavicle fractures 
in WC patients demonstrated that those receiving surgery 
did not have better outcomes as compared with those 
receiving conservative management. However, the surgical 
group consumed 3.5 times the amount of health care 
resources as the nonoperative group. Ongoing litigation 
was an independent predictor of delayed return to work and 
increased cost.43 Another analysis estimated that increasing 
a waiting period to 3 to 7 days before a WC claim could be 
made would decrease the number of claims by up to 25%. 
Perhaps these data could be extrapolated to the care of 
CTS: A reasonable workup without rushing to surgery 
could reduce the number of unnecessary CTRs.22 Surgeons 
would do well to refuse surgical management of any patient 

without appropriate physical exam and diagnostic studies 
confirming a diagnosis of CTS.

WC patients have exhibited worse postoperative func-
tional results as compared with non-WC patients in the sur-
gery of the hand, elbow, and shoulder.30 Specifically, in 
compressive neuropathies to include radial tunnel and cubi-
tal tunnel, the WC cohort has done poorly.11,16,24,29,32,35,39,44 
These results parallel the poor postoperative outcomes found 
in this study. There are 2 primary factors which may precipi-
tate the poor outcomes following CTR. First, as this analysis 
reported, WC patients have suboptimal preoperative work-
ups and it is possible that patients without CTR are getting 
unnecessary surgery. Second, a WC patient may report 
poorer outcomes consciously, or believe they are doing 
poorly subconsciously, to continue receiving financial or 
social benefits. This may explain why states with more gen-
erous WC benefits tend to have higher WC claims.21,23

Similarly, WC patients may be financially incentivized 
to report complications. A complication may permit pro-
longed time on possibly lucrative disability, which in some 
states has historically represented 150% of a patient’s stan-
dard wage.47 In addition, the high complication rates noted 
in the WC cohort of this analysis may be related to a con-
scious decision to delay the return to work. The number of 
total WC claims is noted to be higher on Mondays as com-
pared with other days of the week, and additionally, the 
ratio of hidden injuries (back pain and sprains) versus non-
hidden injuries (lacerations) is also higher on Mondays.45 
More specifically, in some states, a knee sprain can result in 
40 weeks of benefits; this is calculated by a potential 20% 
impairment rating multiplied by the 200 weeks for loss of a 
leg. Other states award benefits for projected future loss of 
earnings. Some WC patients may choose to exacerbate 
complications to retain such benefits.13

The limitations to this analysis are threefold. First, as a 
systematic review, the quality of detail contained within is 

Table 2.  Outcomes and Complications.

Outcomes WC cohort No. of studies No. of patients Non-WC cohort No. of studies No. of patients P value

Follow-up 19.8 6 320 18.6 6 666 .977
Time to return to ADLs 6.9 3 75 7.8 3 252 NC
% Return to work 76.9% 8 728 93.0% 8 729 <.0005
Time to return to work 58.4 11 807 23.9 11 1029 NC
Continued pain 58.20% 9 572 26.10% 9 663 <.0005
SF-35 score 44.2 1 25 56.3 1 51 NC
Symptom score 2 3 172 1.65 3 980 NC
  % Improvement 39.39% 3 172 46.77% 172 980 .1913
Functional score 1.93 3 172 1.54 3 980 NC
  % Improvement 25.77% 3 172 35.83% 172 980 .0356
% Complications 33.30% 3 109 12.60% 3 176 .0001
% Revision release 3.10% 1 50 2.60% 1 63 .8136

Note. Boldface values indicate statistical significance (<.05). WC = workers’ compensation; ADLs = activities of daily living; NC = not calculated.
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limited to the studies which we included. The lack of spe-
cific demographic, social, and psychiatric factors limits our 
ability to stratify risk. Second, potential biases contained 
within the included literature affect our results. Finally, the 
patients contained within the cohorts of a systematic review 
are not homogeneous, as in a meta-analysis limiting its 
external validity.

Despite these limitations, we present the largest compari-
son of WC and non-WC patients after CTR. We determined 
that WC patients are likely to take longer time to return to 
work with higher rates of postoperative pain and complica-
tions. Secondarily, they are also less likely to have a physical 
exam and diagnostic studies that correspond to the operative 
diagnosis, and WC patients have significantly worse postop-
erative functional outcomes. These findings are important 
for the surgeon to keep in mind when counseling patients 
undergoing CTR. WC patients should undergo the same pre-
operative workup, and should expect to have poorer results 
with a high complication rate following surgery.
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