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Diabetes mellitus is a hyperglycemic syndrome 
due to deficient insulin production or in-
creased insulin resistance or both. Accord-
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Background: Despite proven benefits of upper extremity nerve decompres-
sion in diabetics, neurolysis for diabetic patients with lower extremity (LE) 
nerve compression remains controversial.
Methods: A search of ClinicalTrials.gov and Cochrane clinical trials registries, 
CENTRAL (The Cochrane Library), MEDLINE, EMBASE, LILACS, CINAHL, 
SCOPUS, and Google Scholar from 1962 to 2012, yielded 1958 citations. Any 
potential randomized or quasi-randomized controlled trials and observational 
cohort studies of diabetics with neurolysis of the common peroneal nerve, 
deep peroneal nerve, or tibial nerve were assessed. We included articles in 
any language that 1) provided information about diabetic patients who had 
neurolysis for symptomatic nerve compression diagnosed by (+) Tinel sign 
or electrodiagnostic study, and 2) quantified outcomes for pain, sensibility, or 
ulcerations/amputations. Case reports, review articles, animal or cadaver stud-
ies, and studies with <10 patients were excluded. We assessed pain relief, re-
covery of sensibility, and postoperative incidence of ulcerations/amputations 
at follow-up >3 months. A meta-analysis of descriptive statistics was performed.
Results: Ten clinical series with a mean clinical relevance score of 70% 
and a mean methodologic quality score of 50% met inclusion criteria. We 
included 875 diabetic patients and 1053 LEs. Pain relief >4 points on vi-
sual analog scale occurred in 91% of patients; sensibility improved in 69%. 
Postoperative ulceration/amputation incidence was significantly reduced 
compared to preoperative incidence (odds ratio = 0.066, 95% confidence 
interval = 0.026–0.164, P < 0.0001).
Conclusions: Observational data suggest that neurolysis significantly improves 
outcomes for diabetic patients with compressed nerves of the LE. No ran-
domized controlled trials have been published. (Plast Reconstr Surg Glob Open 
2013;1:e24; doi:10.1097/GOX.0b013e318299d02b; Published online 2 July 2013.)
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ing to the World Health Organization estimates, the 
global prevalence of diabetes has increased from 153 
[95% confidence interval (CI): 127–182] million 
people in 1980 to 347 (95% CI: 314–382) million in 
2008, and the number continues to rise.1 In 2011, 
8.3% of the US population (represented by 25.8 mil-
lion people) carried a diagnosis of diabetes mellitus.2 
Diabetic patients may experience several complica-
tions, of which neuropathy is considered to be one 
of the most common, debilitating, and expensive to 
treat, affecting up to 60% of people with diabetes.2–5

Diabetic neuropathy has been considered an ir-
reversible and progressive disease6; however, some 
researchers have suggested that there remains hope 
for diabetic patients with neuropathy.7–20 Based on 
the “double crush” hypothesis,21,22 they have pro-
posed that diabetic neuropathy may be due, in part, 
to compression of the nerves at sites of anatomic 
narrowing and that surgical decompression of these 
nerves may be an effective way to alleviate the neu-
ropathic somatosensory symptoms and prevent com-
plications.8–20 On the other hand, other researchers 
state that there is not enough evidence to support 
the use of nerve decompression on the diabetic pop-
ulation with neuropathy.23–28

It is within this context of uncertainty that our 
systematic review and meta-analysis arises. The aim 
of this study is to systematically review the current 
literature regarding the effect of neurolysis on pain 
relief, peripheral sensation recovery, and the inci-
dence of ulcerations/amputations on diabetic pa-
tients with superimposed nerve compression of the 
lower extremities (LEs). In addition, falls, fall-asso-
ciated fractures, and hospitalizations for foot infec-
tions other than surgical site infections (SSIs) were 
also investigated. A meta-analysis of studies evaluat-
ing these selected endpoints was performed.

METHODS

Search Strategy
The authors thoroughly searched the following 

databases: ClinicalTrials.gov and Cochrane clinical 
trials registries, CENTRAL (The Cochrane Library), 
MEDLINE, EMBASE, LILACS, CINAHL, SCOPUS, 
and Google Scholar from 1962 (first time that neu-
rolysis was applied to progressive peripheral nerve 
lesions)29 to 2012. The search strategy was adapted 
to each database using an appropriate combina-
tion of subject and text-word terms. (See Appendix, 
Supplemental Digital Content 1, which describes the 
neurolysis systematic review search strategy used to 
explore the electronic databases [ClinicalTrials.gov 
and Cochrane clinical trials registries, CENTRAL 

(The Cochrane Library), MEDLINE, EMBASE, LI-
LACS, CINAHL, SCOPUS, and Google Scholar], 
http://links.lww.com/PRSGO/A2.)

The electronic search retrieved a total of 1958 ci-
tations. Using the Endnote X3 software (Thomson 
Reuters, New York, NY), a total of 570 citations were 
found to be common among databases and were 
excluded. This resulted in a pool consisting of 1388 
studies.

Twelve additional citations were added by re-
viewing the references of review articles related to 
neurolysis on diabetic patients, for a total of 1400 
studies. Two of the authors independently reviewed 
the titles of the 1400 studies and found 72 poten-
tially relevant studies related to neurolysis on the 
LEs of diabetic patients. Subsequently, 3 authors in-
dependently reviewed the abstracts and articles of 
these 72 studies and consequently included or ex-
cluded studies based on the inclusion and exclusion 
criteria (Table 1). Any discrepancies between the 3 
refinements were thoroughly discussed among the 
corresponding authors, and a decision was made as 
to whether a study should be included or deselected. 
The title, abstract, and article-screening phases were 
supervised by the senior author (G.D.R.). Table  2 
shows the reasons for exclusion of the deselected 
articles. Finally, after refining the list based on pre-
defined criteria, 10 studies published from 1992 to 
2012 were included. The search and screening algo-
rithm are shown in Figure 1.

Clinical Relevance and Methodological Quality 
Assessment

An adapted version of the clinical and method-
ological quality scales developed by Cho and Bero30,31 
were considered appropriate for assessing the studies 
included in this systematic review. Both the clinical 
relevance and the methodological quality assess-
ments were done independently by 4 of the authors. 
The mean scores were calculated per article and fi-
nally the overall clinical relevance and methodologi-
cal quality mean scores were calculated as well. In this 
scale, a score of 100% represents the highest level of 
clinical relevance and methodological quality.

Meta-analysis
We summarized the data of the effects of neu-

rolysis on patient outcomes using pooled means and 
odds ratios with 95% CIs calculated using inverse-
variance weighting, adjusted for baseline charac-
teristics. Patient outcomes of interest included pain 
relief, peripheral sensation recovery, and the inci-
dence of ulcerations/amputations, falls, fall-associat-
ed fractures, and hospitalizations for foot infections 
other than SSI. Heterogeneity among studies re-

http://links.lww.com/PRSGO/A2
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porting the outcomes of interest was assessed using 
forest plots and was found to be negligible; hence a 
fixed-effects meta-analytic model was employed. The 
meta-analysis was performed in R-2.15.2 with pack-
age Meta (R Foundation for Statistical Computing, 
Vienna, Austria).

Ethical Approval
This systematic review only includes de-identified 

patient information obtained from previously pub-
lished studies. Thus, no institutional review board 
approval was needed or sought. This study conforms 

to the Declaration of Helsinki ethical principles for 
medical research.

RESULTS

Characteristics of Included Studies
Our search strategy identified a total of 1958 cita-

tions. After a systematic assessment, 10 of these 1958 
citations were considered relevant and were included 
for meta-analysis.8,10,13–20 Table 3 presents a summary 
of the included studies and their results. Although 
not a single randomized controlled trial (RCT) or 
quasi-RCT has been published, 2 currently ongoing 
RCTs were identified (ClinicalTrials.gov Identifier: 
NCT00703209 and NCT01006915). Both RCTs are 
currently recruiting participants and are expected to 
be completed by mid-2013. Of the 10 relevant ob-
servational studies, 4 were listed as prospective8,15,18,19 
and 6 as retrospective.10,13,14,16,17,20 These 10 clinical 
series were found to have a mean clinical relevance 
score of 70% and a mean methodological quality 
score of 50% (Table  4). The overall study period 
extended from 1982 to 2012, and the pooled mean 
follow-up period was 16.8 ± 12.5 months.

Table 1.  Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

Only original research studies were considered, the follow-
ing study types were included:

Articles with any of the following characteristics were 
excluded from the systematic review:

•  RCTs or quasi-RCTs •  Case reports
•  Observational prospective studies •  Review articles
•  Observational retrospective studies •  Studies involving <10 patients

Studies that provided information about diabetic patients 
who had undergone neurolysis for compressive peripheral 
neuropathy of the LEs, diagnosed by:

•  Animal or cadaver studies
•  Studies that ONLY used nonquantifiable methods to 

assess sensory recovery:
•  Positive Tinel sign   -  Hot/cold recognition without thresholds
•  Electrodiagnostic study   -  Pin-prick test
•  Magnetic resonance neurography   -  Tuning fork assessment of vibratory sensation

Studies that present quantifiable outcomes:
•  Quantifiable documentation of sensory recovery by any 

of the following methods:
  -  Semmes Weinstein/Von Frey Monofilaments
  - � Pressure-Specified Sensory Device/Disk-Criminator 

device
  -  Two-point discrimination length
  -  VAS or Likert scale for pain
  -  Vibratory sensation assessment with thresholds
  -  Hot/cold recognition assessment with thresholds
•  Quantifiable documentation of complications:
  - � Complications reported as whole numbers, percent-

ages, or ratios, not just described
•  Documentation of ulceration/amputation pre- and 

postoperatively
•  Documentation of falls/fall-associated fractures pre- and 

postoperatively
•  Documentation of hospitalizations for foot infections 

other than SSI pre- and postoperatively
Study population is aged 18–100 y including either male or 

female patients
Articles in any language
Articles published between 1962 and 2012

Table 2.  Reasons for Exclusion of Deselected Articles

Reason for Exclusion

Number 
of Articles 
Excluded

Animal studies 2
Case report 2
Study does not provide information of dia-

betic patients who had undergone neuroly-
sis for compressive neuropathy of the LEs

20

Study does not quantify outcomes 3
Study with <10 patients 2
Neither abstract nor article found online 8
Non-original article 25
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Population Characteristics
A pooled number of 935 patients were included 

in the selected studies. Of these, 875 patients had 

diabetes and 1053 LEs underwent neurolysis for 
compressed nerves and were included in our meta-
analysis.8,10,13–20 Four studies8,10,13,15 for a total of 130 

Fig. 1. Search strategy and systematic assessment of relevant studies. The total pool for detailed analysis of abstracts and ar-
ticles included 72 studies. Three of the authors independently reviewed all of the abstracts and articles of these 72 studies and 
consequently included 10 final studies for in-depth appraisal, data extraction, and meta-analysis.
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patients reported the number of males (47 patients) 
and females (83 patients) in their study population. 
Four studies,8,10,15,17 for a total of 164 patients, reported  
the number of type 1 (73 patients) and type 2 (91 
patients) diabetics in their study population.

Additionally, 4 studies8,13,15,17 for a total of 130 
diabetic patients reported the mean duration of di-
abetes in their population, with a pooled mean of 
13.87 ± 1.96 years. Six studies8,13,15–17,20 for a total of 
214 patients reported the mean age of their popula-
tion, the pooled mean age being 56.01 ± 7.07 years.

Diagnostic Methods
Regarding the method to diagnose nerve com-

pression, 7 studies13,15–20 for a total of 762 patients 
relied on a positive Tinel sign to diagnose nerve 
compression. On the other hand, 3 studies8,10,14 for 
a total of 113 patients based the diagnosis of nerve 
compression on electrodiagnostic studies. None of 
the included studies based their diagnosis of nerve 
compression on magnetic resonance neurography 

findings. Five studies14,15,17–19 for a total of 745 pa-
tients used the Pressure-Specified Sensory Device, 
whereas 1 study13 for a total of 26 patients used the 
Disk-Criminator device to assess the degree of sen-
sory impairment. One study16 including 12 patients 
assessed sensory impairment with both devices.

Location of Nerve Decompression
All the 1053 (100%) operated LEs had decom-

pression of the tibial nerve at the tarsal tunnel and 
1011 (96%) operated LEs had decompression of the 
common peroneal nerve at the fibular head and the 
deep peroneal nerve at the dorsum of the foot.8,10,13–20

Effect of Neurolysis on Pain
Three studies14,15,20 assessed improvement on the 

visual analog scale (VAS) for pain. A pooled analy-
sis of postoperative vs preoperative VAS for pain for 
these 3 studies including a total of 69 LEs showed 
significant pain relief by >4 points on the VAS (95% 
CI: 4.04–6.77) after neurolysis (Fig. 2).

Four studies10,13,14,16 reported the percentage of 
postoperative pain relief. Pooled analysis of the 102 
LEs included in these 4 studies showed that signifi-
cant pain relief after neurolysis occurred in 91%, 
worsening of symptoms occurred in 5%, and no 
improvement in 4% of the LEs. The degree of im-
provement that constituted “significant pain relief” 
was not always defined in these 4 studies.

Effect of Neurolysis on Sensibility
Two studies13,14 assessed improvement on 2-point 

discrimination. A pooled analysis of postoperative 
vs preoperative 2-point discrimination for these 2 
studies including a total of 59 LEs showed an im-
provement of 3.90 mm (95% CI: 0.13–7.67 mm) af-
ter neurolysis, from a mean of 16.16 ± 3.51 mm to a 
mean of 12.26 ± 3.92 mm (Fig. 3).

Table 3.  Summary of the Included Studies and Their Results

Study

Number of 
Diabetic LEs 

with Neurolysis Study Type Outcomes Assessed Results

Dellon10 31 Retrospective Motor and sensory function Symptomatic improvement
Wieman and Patel13 26 Retrospective Pain outcomes Symptomatic improvement
Aszmann et al8 16 Prospective Sensory function Symptomatic improvement
Wood and Wood14 33 Retrospective Pain outcomes and sensory function Symptomatic improvement
Valdivia et al17 60 Retrospective Balance, pain outcomes, and sensory 

function
Symptomatic improvement

Siemionow et al16 12 Retrospective Pain outcomes, motor function, and 
sensory function

Symptomatic improvement

Karagoz et al15 24 Prospective Pain outcomes and sensory function Symptomatic improvement
Dellon et al18 839 Prospective Ulcerations, amputations, and hospi-

talizations for foot infections
Decreased rates of ulceration, 

amputation, and hospitali-
zations for foot infections

Dellon et al19 839 Prospective Pain outcomes and sensory function Symptomatic improvement
Knobloch et al20 12 Retrospective Balance, pain outcomes, sensory func-

tion, and incidence of postopera-
tive ulcerations and amputations

Symptomatic improvement 
and reduced rates of ulcer-
ations and amputations

Table 4.  Clinical Relevance and Methodological 
Quality Evaluation

Study

Mean  
Clinical  

Relevance 
Score (%)

Mean  
Methodological 
Quality Score 

(%)

Dellon10 70 53
Wieman and Patel13 77 57
Aszmann et al8 56 48
Wood and Wood14 70 50
Valdivia et al17 73 41
Siemionow et al16 72 50
Karagoz et al15 77 51
Knobloch et al20 67 53
Dellon et al18 69 57
Dellon et al19 66 38
Overall mean scores (%) 70 50
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Furthermore, the improvement in sensibility was 
assessed by 4 studies.8,10,13,14 Pooled analysis of the 106 
LEs included in these studies showed that sensibility 
improved significantly in 69% of the LEs. Similar to 
the pain scales, the precise degree of improvement 
that constitutes “significant improvement” was not 
always defined.

Effect of Neurolysis on Ulceration/Amputation
Two studies13,18 assessed the incidence of postop-

erative ulcerations. Pooled analysis of the 865 LEs 
included in these studies showed that the postoper-
ative ulceration incidence was significantly reduced 
compared to preoperative incidence (odds ratio = 
0.066, 95% CI = 0.026–0.164, P < 0.0001). With a 
pooled follow-up period of 27.7 ± 20.2 months, the 
pooled incidence of postoperative ulcerations for 
the 865 LEs included in these studies was 0.6%.

Furthermore, 4 studies assessed the postoperative 
incidence of LE amputations.13,17,18,20 After a pooled 
follow-up period of 19.9 ± 14.8 months, the pooled in-
cidence of postoperative amputations for the 937 LEs 
included in these studies was determined to be 0.2%.

Effect of Neurolysis on Falls and Fall-associated 
Fractures

None of the included studies reported outcomes 
regarding neuropathy-associated falls and fall-associ-
ated fractures.

Effect of Neurolysis on Hospitalizations for Foot 
Infections

Only 1 study18 assessed the postoperative inci-
dence of hospitalizations for foot infections (not 
SSI). Of 628 total patients, 4 patients (0.6%) were 
hospitalized postoperatively for foot infections other 
than SSI.

Neurolysis-related Complications
Complications were reported by 6 studies  

(Table 5).10,13–16,20 The overall complication rate for 
the 138 LEs included in these studies was 22%. Spe-
cifically, the incidence of wound dehiscence was 
assessed by 5 studies.10,14–16,20 The pooled incidence 
of wound dehiscence for the 112 LEs included in 
these studies was 15%. Additionally, the incidence 
of SSI was assessed by 4 studies.10,13,14,16 The pooled 
incidence of SSI after neurolysis for the 112 LEs in-
cluded in these studies was 6%.

Finally, the occurrence of miscellaneous 
complications was reported by 3 studies.10,13,20 Del-
lon10 reported 1 patient having loss of superficial 
peroneal nerve requiring foot brace. Wieman and 
Patel13 reported 1 patient requiring dialysis and 
treatment for congestive heart failure, and Knobloch 
et al20 reported 1 episode of venous thromboembo-
lism. The overall incidence of the aforementioned 
postoperative miscellaneous complications for the 
69 patients included in these studies was 4%.

DISCUSSION
The lack of published RCTs or quasi-RCTs re-

stricts the physician caring for diabetic patients with 
neuropathy to rely solely on the existing observation-
al cohort studies when considering the possibility of 
neurolysis for this population. We have identified 
2 currently ongoing RCTs that when published will 
help clarify the controversy regarding this interven-
tion. In the meantime, the meta-analytic assessment 
of data from nonrandomized observational stud-
ies constitutes the highest level evidence available 
to the clinician dealing with diabetic patients with 
neuropathy.

A previous systematic review performed by 
Chaudhry et al23 assessed the effect of neurolysis on 
patients with diabetic symmetric distal polyneuropa-
thy, including diabetic patients with and without 
superimposed compression. They found no evi-
dence to support the use of neurolysis in the overall 
diabetic population with neuropathy. However, that 
study has a significant limitation, which is the inclu-
sion of patients without evidence of superimposed 
nerve compression. The approach first described  
by Dellon10 was proposed for diabetic patients 
with neuropathy and associated superimposed 

Fig. 2. Forest plot of postoperative to preoperative VAS score 
difference. Outcome of interest: improvement on the VAS for 
pain. Pooled analysis of postoperative vs preoperative VAS 
for pain for these 3 studies including a total of 69 LEs showed 
significant pain relief by >4 points on the VAS (95% CI: 4.04–
6.77) after neurolysis.

Fig. 3. Postoperative to preoperative 2-point discrimination 
score difference. Outcome: improvement on 2-point dis-
crimination. Pooled analysis of postoperative vs preoperative 
2-point discrimination for these 2 studies including a total of 
59 LEs showed an improvement of 3.90 mm (95% CI: 0.13–
7.67 mm) after neurolysis, from a mean of 16.16 ± 3.51 mm to 
a mean of 12.26 ± 3.92 mm.



 Baltodano et al • Lower Extremity Neurolysis in Diabetic Patients

7

compressed nerves. Thus, the present study aimed to 
address this specific issue by limiting the population 
to diabetic patients with evidence (positive Tinel sign 
or electrodiagnostic studies) of superimposed nerve 
compression of the LEs. We believe that the pooled 
diabetic population (875 diabetic patients and 1053 
operated LEs) along with the pooled study (1982 to 
2012) and follow-up (16.8 ± 12.5 mo) periods are ad-
equate to analyze the predefined endpoints of inter-
est of this systematic review.

Our meta-analysis of nonrandomized observa-
tional studies shows that neurolysis significantly im-
proves pain, sensibility, and renders a low incidence 
of postoperative ulcerations/amputations. Assum-
ing a placebo effect of 30%, a change of >1.5 VAS 
units represents a true difference between the post-
operative scores and the preoperative scores. Addi-
tionally, a true difference between scores of 4.1 to 
2.6 would be clinically significant because it would 
bring a patient from the “moderate” down into the 
“mild” pain category. Thus, the observed meta-ana-
lytic pooled improvement in pain by >4 points (95% 
CI: 4.04–6.77) on VAS is considered clinically and 
statistically significant. Furthermore, the fact that 
pooled analysis showed significant pain relief after 
neurolysis occurring in 91% of the operated LEs, 
with worsening of symptoms in 5% and no improve-
ment in 4%, suggests that with regard to pain, this 
intervention has acceptable effectiveness. Improve-
ment on sensibility was less dramatic with a pooled 
significant improvement on 2-point discrimination 
of 3.90 mm (95% CI: 0.13–7.67 mm), occurring on 
69% of the operated LEs.

Importantly, the present meta-analysis of obser-
vational studies suggests that neurolysis significantly 
reduces (P < 0.0001) the incidence of postoperative 
ulcerations when compared to the preoperative peri-
od. This statistically significant reduction on postop-
erative ulcerations is more evident when the pooled 
incidence of postoperative ulcerations for the 865 
operated LEs included in these studies (0.6%) after 
a pooled follow-up period of 27.7 ± 20.2 months is 

compared to the expected lifetime occurrence of ul-
ceration in this population (15–25%).32–34 The most 
likely explanations for the reduction in postopera-
tive ulcerations are the gain of protective sensation 
and trophic innervation of the skin, although these 
were not studied directly.

Furthermore, pooled data analysis showed that 
the postoperative incidence of amputations (0.2%) 
after a pooled follow-up period of 19.9 ± 14.8 
months was significantly reduced compared to the 
expected incidence of postoperative amputations 
(10–15%).35 In the diabetic population, amputa-
tion of the LEs is the result of 2 phenomena that 
may exist independently or coexist: ischemia due 
to peripheral vascular disease vs loss of protective 
sensation (which exposes the patient to inadvertent 
trauma with the subsequent development of ulcer-
ations, soft-tissue infection, and necrosis). All the 
patients in our study population had an ankle-bra-
chial index >0.7, making ischemia an unlikely cause 
of amputation. Hence, the reduced postoperative 
incidence of amputations is likely due to the gain 
of protective sensation with a subsequent lower in-
cidence of ulceration, infection, and soft-tissue ne-
crosis. Alternatively, some sort of surgical selection 
bias might explain the reduction on the postopera-
tive incidence of ulcerations because only patients 
without significant peripheral vascular disease were 
deemed candidates for neurolysis.

Unfortunately, none of the included studies as-
sessed the effect of neurolysis on prevention of neu-
ropathy-associated falls and fall-induced fractures, 
whereas only one assessed its effect on postopera-
tive incidence of hospitalizations for foot infections 
other than SSI. This study found this incidence to 
be 0.6%, a significant decrease when compared to 
the 3.7% incidence at 2 years reported by previous 
studies on diabetics undergoing the best available, 
intensive primary foot care.36 This can be explained 
by the same mechanism that decreases the inci-
dence of postoperative ulceration/amputation in 
this population.

Table 5.  Neurolysis-related Reported Complications

Study
Wound  

Dehiscence (%)
Wound  

Infection (%)

Worsening  
Neuropathy  

Symptoms (%) Miscellaneous (%)

Pooled  
Complication Rates 

per Study (%)

Dellon10 6/31 (19%) 2/31 (6%) 1/31 (3%) 1/31 (3%) 10/31 (32%)
Wieman and Patel13 NR 4/26 (15%) 3/26 (12%) 1/26 (4%) 8/26 (31%)
Wood and Wood14 4/33 (12%) 0/33 (0%) 1/33 (3%) NR 5/33 (15%)
Siemionow et al16 2/12 (17%) 0/12 (0%) NR NR 2/12 (17%)
Karagoz et al15 3/24 (13%) NR NR NR 3/24 (13%)
Knobloch et al20 2/12 (17%) NR NR 1/12 (8%) 3/12 (25%)
Pooled complications rates 

per complication type
17/112 (15%) 6/102 (6%) 5/90 (6%) 3/69 (4%) Overall complications 

rate: 31/138 (22%)
NR, not reported.
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Finally, but equally important, neurolysis for dia-
betic patients with compressed nerves of the LEs 
is associated with a 22% overall complication rate. 
Wound dehiscence (15%) is the most common com-
plication after neurolysis, followed by SSI (6%) and 
miscellaneous complications (4%). All but one of 
the patients included in this systematic review and 
meta-analysis healed appropriately and did not prog-
ress to amputation of the extremities affected by de-
layed wound healing.

Although the present study includes the ideal pa-
tient population, the subjectivity inherent to some of 
the endpoints assessed (pain and sensibility) along 
with some methodological flaws of the included ob-
servational studies lower the strength of data inter-
pretation and the conclusions reached. The overall 
clinical relevance score of the included articles (70%) 
clearly demonstrates the importance of the popula-
tion and intervention. Nevertheless, the methodolog-
ical quality score (50%) reflects that the attempts 
toward elucidating the real impact of this clinically 
relevant intervention could be strengthened. Fur-
thermore, in these 10 included studies, the side of 
surgery (generally more symptomatic), the number 
of nerves operated upon, the endpoints, and the fol-
low-up differed. Nine of the 10 included studies were 
not blinded,10,13–20 and 1 study was blinded only to the 
technician recording sensation measurements, but 
not to the patients, nor was it randomized.8

All of the above justify the need for RCTs to fur-
ther assess the effect of neurolysis on diabetic pa-
tients with compressed nerves of the LEs. To date, 
there are several ongoing RCTs worldwide; however, 
there is no consensus as to the ideal RCT design to 
determine the effect of neurolysis on this population. 
The following RCT designs could be considered:
	 1.	Patients are randomized to receive either actual 

decompression surgery or sham operation; ex-
perimental group = unilateral neurolysis; con-
trol group = unilateral sham surgery; all patients 
will have unilateral surgery.

	 2.	Patients are randomized to receive either actual 
decompression surgery or no operation; experi-
mental group = unilateral neurolysis; control 
group = no surgery, optimized medical and po-
diatric care; half the patients will have unilateral 
surgery, and the half will receive no surgery.

	 3.	Limbs are randomized to receive either actual 
decompression surgery or sham operation; ex-
perimental group = unilateral neurolysis; control 
group = contralateral sham surgery; all patients 
will have bilateral surgery.

	 4.	Limbs are randomized to receive either actual 
decompression surgery or no operation; experi-
mental group = unilateral neurolysis; control 

group = contralateral limb receives no surgery, 
but receives optimized medical and podiatric 
care; all patients will have unilateral decompres-
sion surgery, without contralateral surgery.

Sham surgery in the control group can be used 
to blind the patients and account for the placebo ef-
fect; study designs without sham surgery will not have 
blinding. Additionally, in study designs with a sham 
surgery, someone other than the surgeon should 
do the follow-up, such that both the patient and the 
evaluator would be blinded. The control and experi-
mental groups should receive optimized medical and 
podiatric care during the preoperative and postoper-
ative periods. Additional evaluations of the economic 
implications of this intervention are also warranted.

CONCLUSION
Meta-analytic assessment of observational (pro-

spective and retrospective) studies shows that 
neurolysis significantly improves symptoms and 
natural history of diabetic patients with superim-
posed compressed nerves on the LE. RCTs and sub-
sequent meta-analysis of RCTs have not yet been 
published. We look forward to their completion, as 
these RCTs will further enlighten the use of neurol-
ysis on diabetic patients with superimposed nerve 
compression. 
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