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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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DOES AN EARLY POST-OPERATIVE PAIN RELIEVE INFLUENCE THE FUNCTIONAL 
OUTCOME OF PATIENTS WITH COLLES FRACTURES TREATED WITH EG-BLOCK 

SYSTEM?

Giuseppe Taccardo1*, Andrea Perna1*, Alessandro Domenico Santagada1, Marco Passiatore2, Calogero Velluto1, Luca Proietti1, 
Santi Muscolino3, Rocco De Vitis1, Marco D’Orio1.

1Department of Orthopaedics, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy.
2Bone and Joint Surgery Department, ASST – Spedali Civili, Brescia, Italy.

3University of Palermo, Palermo, Italy.

Abstract. 
Background: Distal Radius Fractures (DRFs) represent one 

of the most common elderly patient’s fractures. Often DRFs 
required surgical treatment based on instability of the fragments 
and due to the high functional demand from patients. A general 
agreement on the best pharmacological treatment in the post-
operative is still missing. The present study describes the 
clinical outcome in patients who underwent surgery for Colles 
fracture using ES fixation osteosynthesis. 

Methods: The present investigation represents a one center 
retrospective analysis. In this study, two different medical 
treatments were recognized, and groups consequently set (Group 
A: Ketoprofene 100 mg twice a day for 5 days, 59 patients; 
Group B: Tramadol 75 mg and Dexketoprofen 25 mg, 62 
patients). Outcomes were the functionality of the affected wrist 
through AROM assessment and the evaluation of painkillers 
intake, pain itself and Quick-DASH.

Results: 121 patients were included in the present study. The 
pharma blending of Tramadol 75 mg and Dexketoprofen 25 
mg resulted effective for the rapid recovery of the treated wrist 
motion. In fact, in the group B motion was better compared 
to group A (p<0.05) for any movement examined (flexion, 
extension, pronation, supination) until the last follow-up (70 
days).

Conclusions: Associations of different painkillers are common, 
even if a general agreement on the most effective combination 
is still missing. Tramadol and Dexketoprofen provide a good 
clinical result, less side effects and a better functional recovery 
of the wrist motion. This guarantees a fewer social cost and a 
best management of post-operative physiotherapy.

Key words. Wrist fracture, Colles fracture, CRIF, 
Postoperative pain, pain killers.
Introduction. 

Distal Radius Fracture is one of the most common injuries of 
the upper limb and they occur at all ages [1]. Extra-articular 
distal radius fractures (EDRF), known as Colles fractures, are 
one of the most common elderly patients fractures and the 
incidence is expected to increase with the aging of population, 
resulting in a non-negligible cost to society [2]. Functional 
impairment frequently occurs after EDRFs, due to inappropriate 
treatment [2,3].

Multiple choices for treatment remain possible [3]. Closed 
reduction and cast immobilization is an option, nevertheless 
loss of reduction can occur [3]. Furthermore, immobilization 
represents an obstacle to early movement recovery [2-4]. 

Surgical treatments include open reduction and internal fixation 
(plate and screw), which allows early mobilization, but it is 
considered by some authors as excessive, [3,5,6] exposing 
patients to avoidable complications due to internal fixation [7-
9].

Closed reduction and percutaneous fixation represents even 
today a valid surgical procedure for EDRFs [3]. The Epibloc 
System (ES) is a percutaneous intramedullary fixation device 
used for this kind of fractures [5,6,10-12]. ES is reliable, simple, 
mini-invasive, cost-effective, easily removable and guarantees 
a stable fixation, allowing very early and safe active post-
operative movement [5,10,11]. 

Most of patients experience significant post-operative pain, 
that does not allows early active movements and impairs 
functional results [2]. Pain killers could play an important role in 
the postoperative management; thus, pain reduction encourages 
active movement of the treated hand and wrist [13].

Many drugs could be used, but the choice of the best pain 
killer therapy is frequently related to surgeons’ and physicians’ 
personal beliefs [13-17]. In general, an active substance 
alone is commonly believed to be enough for pain control 
after a percutaneous surgical treatment. Acetaminophen and 
nonsteroidal anti-inflammatory drugs (NSAID) are believed to 
be adequate to treat osteoarticular pain [14]. However, when 
the maximum dose is reached, evident beneficial effects are not 
obtained, and side effects occur [14]. Analgesic combinations 
should be useful to obtain a longer and a more effective pain 
control, limiting the pain killer use and improving functional 
results [13-17]. Only a few studies in the literature specifically 
evaluate pain management protocols during post-operative 
period after wrist surgery [13,18].

The purpose of the present retrospective study was to 
investigate if the combined use of NSAIDs and opioid analgesic 
can improve clinical recovery, compared to the use of NSAIDs 
alone, in a cohort of patients who underwent wrist surgery with 
ES.
Materials and methods. 

Study design and aim: The present investigation consists 
in a retrospective analysis on patients with EDRF referred at 
our Emergency Department and treated with percutaneous 
ES fixation from January 2015 to April 2019. The aim of the 
study is to evaluate if the use of an appropriate pain killer in the 
immediate post-operative period can facilitate early mobilization 
of the treated wrist and therefore improves functional outcomes. 
All patients signed a written consent concerning demographical 
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and clinical data collection for scientific purposes according 
to institutional protocol. The study respects national ethical 
standards and the Helsinki Convention. Moreover, considering 
that the two therapies being studied are already used in the post-
operative painkiller protocols in our institute, a formal ethical 
approval was not requested for this retrospective study. 

Institutional Database and data collection: At our 
Emergency Department, patients triaged for wrist fracture are 
managed using a standardized data collection system. From these 
patients, we collected demographic, clinical and radiographic 
data (age, sex, BMI, anamnestic record, medical history, chronic 
therapies, smoke addiction, history of osteoporosis). 

Inclusion and exclusion criteria: All patients with EDRF 
fracture (type 23-A2 and 23-A3 according to AO classification)
[19] treated with closed reduction internal fixation (CRIF) 
through Epibloc system fixation were potentially eligible for the 
study. From the study were excluded: pregnant or breastfeeding 
woman; patient with: Alzheimer or Parkinson disease; patients 
with or with a history of gastric ulcer; patient with moderate 
to severe renal dysfunction (creatinine clearance < 60 ml/min), 
hepatopathy (MELD Score > 9), previous wrist or hand fractures 
and also patients with diagnosis of depression or rheumatic 
diseases (e.g., rheumatoid arthritis), patients younger than 18 
years, allergy, or contraindication to the study drugs. Patients 
who underwent surgery more than 7 days post trauma were 
excluded from this retrospective analysis. Patients who have not 
been compliant to the post-operative therapy and assessments 
were also excluded. Patients who reported a complex regional 
pain syndrome (CPRS) were excluded. 

Patients assignment and groups setting: The patients 
were divided as follows based on the further pharmacological 
treatment received:
• Group A: Ketoprofen 100 mg twice a day for 5 days, from 

the first day after surgery. This group included 59 patients 
(48,8%, 38 F, 21 M)

• Group B: Tramadol 75 mg and Dexketoprofen 25 mg (in a 
single tab) twice a day for 5 days, from the first day after 
surgery. This group included 62 patients (51.2%, 44 F, 18 
M).

Acetaminophen 1000 mg could be administered at most three 
times a day during all the post-operative period as a second-line 
analgesia (rescue drug).

A summary of demographic characteristic and comorbidity 
was reported in Table 1.

All patients received gastro-protective prophylaxis with 
Omeprazole 20 mg for 15 days.

The use of further painkillers was not restricted. In case of 
need they should call to the referring physician before taking 
any drugs. In this way the improper use of drugs was controlled, 
and the physicians could keep track of the drugs (painkillers) 
used by each patient. Each patient was required to keep track of 
all the drugs taken.
Post-operative assessment:

The complete post operative data setting for patients who 
undergo surgery (ES osteosynthesis) for distal radius fracture 
includes:
- 6 days post-operative clinical evaluation and plain radiographs 

(anterior-posterior view, lateral view of forearm), to exclude 
any further significant displacement. The compliance to the 
therapy was assessed. Clinical assessment performed: Active 
Range of Movement (AROM), pain, drug daily intake. 
Pain was assessed through visual analogue scale (VAS). 
Each patient has been verbally instructed on the home 
physiotherapy to be performed.

- 30 days post-operative clinical evaluation and plain 
radiographs (anterior-posterior view, lateral view of forearm), 
to confirm healing. Clinical assessment performed: AROM, 
pain, drug daily intake. 

- Clinical evaluation after the removal of the wires (45 
days after fracture). Active Range of Motion (AROM) of 
wrist and forearm is recorded, and specific hand and wrist 
physiotherapy was prescribed if patients reported 80% or less 
of AROM compared to the opposite side. Clinical assessment 
performed: AROM, pain, drug daily intake.

- 70 days post fracture clinical evaluation after the removal 
of the wires. AROM of wrist and forearm is recorded again. 
Clinical assessment performed: AROM, pain, drug daily 
intake, Quick DASH questionnaire outcome. The Quick 
DASH score represents a  shortened version of the DASH 
Outcome Measure (composed by 30 items). The Quick DASH 
composed by 11 items is a rapid tool to measure physical 
function and symptoms in people with musculoskeletal 
disorders of the upper limb.

- Further assessment is considered on a case-by-case basis.
Data about the painkiller drugs intake were clustered a priori 

in two major period: before the removal of the wires (7–45 days 
post-surgery) and after the removal (45–70 days post-surgery).
Surgical technique:

All patients were surgically treated by two expert hand 
surgeons (G.T. and R.D.V.) [20]. All procedures were performed 
in plexus anesthesia and transient ischemia with pneumatic cuff. 
With radiographic guidance using a standard C-Arm device, 
two retrograde wires were introduced percutaneously by the 
distal radius epiphysis, after appropriate fracture reduction 
maneuvers. 

The osteosynthesis was completed by locking two wires 
together with an external radiolucent plate (EG-Block System, 
Bone S.r.l. Italy, RM). With this system wires can be implanted 
into the radius medullary canal and advanced without breaking 
through the second cortex; the external plate guarantees 
dynamicity to the implant through the elasticity of the wires, 
which compress the fractured surfaces.  

Demographics Group A Group B
Number of patients 59 62
Gender 38 F, 21 M 44 F, 18 M
Age (years) (mean ± SD) 76.1 ± 9.2 77.2 ± 8.3
BMI (mean ± SD) 27.4 ± 2.7 28.1 ± 3.9
Dominant side 30 (50.8%) 25 (40.3%)
Smokers 10 (16.9%) 9 (14.5%)
History of confirmed osteoporosis 32 (54.2%) 29 (46.8%)

Table 1. Demographics.

SD: standard deviation. BMI: body mass index.
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After the surgery, no cast was applied. All patients were treated 
on average 5.6 (±1.4) days after the fracture trauma. The wires 
were removed after the fracture healed.
Outcomes:

The primary outcome was the functionality of the affected 
wrist through AROM assessment. Secondary outcomes were 
the assessment of painkillers intake, pain itself (through Visual 
Analogue Scale, VAS) and Quick-DASH. Side effects were 
registered too. 
Statistical analysis:

Data are presented as mean and standard deviation. The 
Shapiro-Wilk test was used to check for normal distribution. 
Data were analyzed with Mann Whiteny U (for non-parametric 
values) and Student's t-test (for parametric values) to compare 
continue variables. Statistical analysis was performed using the 
Chi-square test for categorical variables. The significance was 
established for a value of p <0.05. Dedicated software (SPSS 
v.20.0 software - SPSS Inc.; Chicago, IL) was employed.  Only 
one decimal digit was reported, rounded up.
Results. 

Population: A drop-out occurred in both groups. In group A 
(Ketoprofen alone),5 patients discontinued the administration 
of drug because of side effects (1 case of headache, 4 cases 
of gastritis), 2 cases of CPRS occurred, 4 patients were lost at 
follow up. In group B (Tramadol + Dexketoprofen), 6 patients 
discontinued the administration of drug because of side effects 
(2 cases of gastritis, 4 cases of headache), 1 patient was lost 
at follow up, 2 cases of CPRS occurred. Finally, 48patients 
(47.5%, 30 F, 18 M) were included in group A and 53 (52.5%, 
36, 17 M) in group B.

Comparing the drop-out rate, the difference between group A 
and B was not statistically significant (p=0.541).

Healing occurred in all patients within 45 days after fracture. 
Wires removal was performed 36±3.9 days after surgery. No 
major complications were observed.

AROM outcome:
In group A motion was better compared to group B (p<0.05) 

for any movement examined (flexion, extension, pronation, 
supination) until the last follow-up (70 days) (Table 2). During 
the 45 days evaluation of the AROM, in the group A  63.8% 
of patients need a specific hand and wrist physiotherapy 
prescription, while in the group B only 38.7% of patients, and 
this difference was statistically significant (p=0.0032).

Painkiller intake assessment: No statistical difference was 
reported in painkillers intake comparing group A and B before 
and after 45 days post-surgery (p>0.05) (Table 3). Forty-five 
days after surgery all patients had already undergone wire 
removal. Pain was significantly lower in group A before the 
wire removal (p<0.001).

No statistical differences were found in pain comparing the two 
groups after 45- and 70-days post-surgery (p>0.05) (Table 3).

Pain and functional assessment: After 70 days no statistical 
differences were revealed comparing group A and B (p>0.05), 
and all patient recovered a good function (Table 4).
Discussion. 

Functional impairment frequently results from wrist and 
hand fractures, due to incorrect reduction of fracture and joint 
stiffness [2,3,21]. The two are not mutually exclusive. Hence 
very early hand and wrist motion should be encouraged. 

Our study demonstrate how important is to choose from the 
earliest post-operative days the right painkiller therapy, to 
obtain a good clinical result as soon as possible.

Inflammation is an essential part of the early stage of bone 
fracture healing [22]. Mechanical damage to the bone cell 
membranes releases arachidonic acid, which is converted 
by cyclooxygenase-2 (COX-2) into pain-mediating pro-
inflammatory prostaglandins [23]. Fracture hematoma, occurring 
immediately after injury due to broken vessels, is characterized 
by hypoxia and low pH and contains pro-inflammatory 
cytokines and cells [22]. COX-2 levels are increased in fracture 

AROM Post operative time Group A Group B Inter-group comparison 
(p value)

Flexion

6 days 27.1±7.4 48.9±7.4 P<0.001
30 days 61.6±10.6 68.9±8.3 P<0.001
45 days 62.3±10.6 78.9±7.4 P<0.001
70 days 85.5±7.4 88.6±6.8 P=0.040

Extension

6 days 24.5±6.6 39.4±8.1 P<0.001
30 days 34.8±7.1 46.6±7.6 P<0.001
45 days 45.0±7.3 53.5±7.8 P<0.001
70 days 75.2±7.2 82.3±9.1 P<0.001

Pronation

6 days 22.8±7.6 35.5±6.6 P<0.001
30 days 60.2±8.4 80.0±11.0 P<0.001
45 days 58.4±8.4 71.3±7.4 P<0.001
70 days 87.2±7.4 90.8±6.4 P=0.038

Supination

6 days 22.9±7.5 39.4±8.6 P<0.001
30 days 54.3±7.1 68.3±7.6 P<0.001
45 days 54.2±6.8 70.4±7.3 P<0.001
70 days 86.5±8.1 90.1±6.6 P=0.008

Table 2. Active Rang of Motion (AROM) outcome. All values are reported as a percentage to the contralateral side ± standard deviation (SD).
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hematomas and, besides having pro-inflammatory activity, are 
also able to promote angiogenesis and the differentiation of 
mesenchymal cells into osteoblasts [24]. Accordingly, to use 
NSAIDs are not clearly discouraged to treat pain derived from a 
fracture, however caution is recommended [25,26]. 

To investigate pharmacological blend for treatment of this 
kind of pain should not be overlooked, in order to reduce the 
intake of NSAIDs [13,18]. Nevertheless, not much literature has 
been produced about the use of pharmacological blend in wrist 
fractures [13].

Several studies have shown that the combination of two or 
more analgesics allow the increase in efficacy and reduce the 
doses of the individual drugs, consequently the side effects 
[27,28]. In our series non statistical difference were reported 
concerning therapy compliance or discontinuation related to 
side effects. Heartburn, gastritis, and headache seems to be the 
most common side effects.

The combination of Tramadol and Dexketoprofen has been 
on the market for many years [16,29]. Tramadol analgesic 
efficacy is due to the long-lasting effect (t1/2 of about 6 hours). 
Furthermore, it is safer compared with other opioids. Indeed, 
Tramadol has not relevant effects on cardiovascular and 
pulmonary parameters, on the gastrointestinal transit, and has 
low addiction rate [29]. 

In our study we observed significantly higher AROM values in 
pronation and supination after 4 weeks in the group treated with 
dexketoprophen + tramadol (group B), accordingly with the 
better function measured through Quick-DASH and the lower 
need to perform physiotherapy (63.8% vs. 38.7%). 

This is a successful goal, considering that the cost for 
physiotherapy per patient in Group B has been reduced by 
almost a half.

These results underline how important is to improve 
movement. Patients of Group B have less pain until the third 
check, then the pain control data become the same as in group 
A (Table 4). Obviously, pain decreases after removing the wires 
in both groups.

The continuous need of additional painkillers after the first 6 
days should not be overlooked [2]. Further studies are needed to 
investigate longer protocols for pain therapy in wrist fractures. 

Moreover, patients clearly preferred to use acetaminophen 
to other drugs (table 3). This underlines how the use of 
acetaminophen is ingrained in popular culture as a first line 
painkiller [28]. In the same way the irrational fear for opiate 
drugs and NSAIDs can explain the choices of many of our 
patients. The suggestion of acetaminophen as preferred rescue 
drug could represent a bias in this study.  This aspect could be 
further investigated in other studies. 

Even if painkillers play a role in early functional recovery, 
the final recovery seems not to be affected by pain, in fact no 
difference were revealed between the two groups in term of 
function and movement at the last follow-up. This confirm that 
a proper surgical intervention and a proper physiotherapy are 
needed to obtain a good global result [2,3,19].
Limitations.

This study has a retrospective design and patients are not 
randomly assigned to each group. Thus, the sample could not 
reflect the real population. The follow up is short, however, the 
focus of the study was on short-term outcomes. Studies with 
longer follow ups are not discouraged. 

We decide to exclude a priori patients suffering from post-
operative CRPS, because they need for a more specific and 
longer pain therapy [30,31]. Nevertheless, in the future it could 
be interesting to investigate the role of dexketoprofene and 
tramadol in this kind of patients. 

Moreover, a longer follow up can include further post 
operative late complications, such as synovitis and carpal tunnel 
syndrome and the following pain management [17,32].
Conclusion.

Sustained pain relief promotes the rapid restoration of motor 
function avoiding complications and further costs for the health 
of these patients. The combined use of dexketoprofene and 

Post operative time Drug Mean daily intake - 
Group A

Mean daily intake - 
Group B

Inter-group comparison 
(p value)

7 – 45 days
Acetaminophen 2.0±0.5 2.0±0.5 P=0.995
Second drug* 0.3±0.4 0.2±0.4 P=0.714
Other 0.2±0.4 0.2±0.4 P=0.717

45 days after surgery
Acetaminophen 1.2±0.4 1.2±0.4 P=0.718
Second drug* 0.2±0.4 0.2±0.4 P=0.720
Other 0.1±0.3 0.1±0.2 P=0.673

Table 3. Drug daily intake assessment. *Second drug was Ketoprofene (100 mg) in group A and Tramadol (75 mg) and Dexketoprofen(25 mg) in 
group B. All values are reported as mean ± standard deviation (SD).

Pain Post operative time Group A Group B Inter-group comparison 
(p value)

VAS

6 days 7.2±1.0 5.3±1.1 P<0.001
30 days 4.9±0.9 3.9±0.7 P<0.001
45 days 3.2±1.1 3.1±1.3 P=0.576
70 days 1.3±0.7 1.2±0.7 P=0.230

Quick DASH 70 days 21.4±9.3 19.3±7.9 P=0.199

Table 4. Pain assessment through visual analogue scale (VAS) and functional assessment through DASH questionnaire. All values are reported 
as mean ± standard deviation (SD).
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tramadol is encouraged to allow a better outcome both in terms 
of social costs and early recovery of wrist function.
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