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Comparative study of median nerve compression
following colle's fracture Reduction anesthesia
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ABSTRACT

Aim of the study:

This is a prospective randomized comparative studyo investigate whether or not
injection of local anesthesia into the fracture Hermtoma on reduction of Collie's
fracture increases the risk of carpal tunnel syndrame in comparison to other
traditional method of reduction under anesthesia omanalgesia

Patients and methods:

60 patients were diagnosed with colle's Fracture ahrandomized into two groups.
Each of 30 patients of collie’'s Fracture, patientsn the first group was reduced
under Heamatoma bloke anesthesia, while the secomploup was reduced under
general anaesthesia or analgesia. All of these patits were reduced and
immobilized in the same way and examined for symptos and sign of median
nerve compression, pre-reduction examination, immadtely after reduction, after

two days, 1lweek and every two weeks for 6 successiweeks and sent for
electromyography (EMG) and nerve conduction studyNCS).

Results:

The incidence of CTS (Carpal tunnel syndrome) was26.6% ) in group one and
(6.6% ) in group two.

Conclusion :

It is suggested to limit the use of hematoma blocknaesthesia in reduction of
Coles fracture unless there is special contrainditi&n to other method.

Key words: Colles' fracture. Hematoma block anaestbsia. Carpal tunnel
compression.
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Introduction

Colles fracture is the injury that Abraham Colles described in 1814 as a transverse
fracture of the radius just above the wrist, with cdorsal displacement of the distal
fragment.(1)

It is the most common of all fractures particularly in older people the high
incidence being related to the onset of post- menapsal osteoporosis (1). The
mechanism of injury of Colles fracture is a fall m an outstretched hand causing
tension forces on volar aspect of the radius witbending and compression Forces
on dorsal aspect of the radius(24) . With shear aklor compression component the
fracture may become intra- articular .This fracture can be presented with many
complication and these can be classified as earlproplications (2,7) like difficult
reduction. Loss of reduction, unstable reduction, 0 Median nerve compression
which is one of the most common complications (13%9f cases(6), associated
carpal bones injury and Pain dysfunction syndromeOr classified as intermediate
and late complication like loss of reduction and dermity, Stiff hand, also Median
nerve compression (carpal tunnel syndrome) and Extesor pollicis longus tendon
rupture.

Most type | (Frykmann classification) distal radial Fractures (10,11) (Colles
fracture) can be successively treated nonoperatiwel3,8). Displaced fracture must
be reduced under general Anaesthesia or local or geonal anaesthesia (Hematoma
block, Biers Block or axillary block etc.).

Carpal tunnel syndrome (CTS) is the most common, nsb important and the most
carefully studied of all nerve entrapment syndromeresulted from fracture distal
radius. (4).

It is defined as compression of median nerve withinthe confines of the carpal
tunnel which is characterized by pain and parasthea, in the distribution of
median nerve in the hand (5).

The incidence of median nerve compression in colldsacture range between
(0.7-17%) of cases. Any condition that crowds oreduce the capacity of carpal
tunnel may initiate the symptoms; Colles' fracturesand edema from trauma are
among the most obvious causes. In the treatment oblles' fracture, immobilization
in marked flexion and ulnar deviation can cause adie compression.

Frykmann classification(fig7).
Is the most common classification encountered intérature.

I. Extra articular fracture of radius.

II. Type one with fracture of the distal ulna.

[ll. Radio — carpal joint involvement.

IV. Type three with fracture of the distal ulna.

V. Distal radio ulnar joint involvement.

VI. Type five with fracture of the distal ulna.

VII. Radio-carpal and radio-ulnar joints both involved.
VIII. with fracture of the distal ulna.
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The Frykman Classification of Colles’

The Frykman Classification of Colles’'

fig (7)
Patients and methods:
Patients:

A randomized prospective study of 60 patients diagrsed with Colles fracture in
the emergency department of Al- Yarmouk Teaching Hspital from august 2005 —

to September 2006.



Kufa Med.Journal 2011.VOL.14.No.2

Age of those patients ranged from 30 — 75 years, ar® age was 55 years, 38
patients were female and 22 of them were male.
Methods:
Randomly 30 patients were given Hematoma block anathesia as follow:
Each of those patient receive 10 ml of 1 % lignocaiwhich was infiltrated dorsally
in to the fracture hematoma after aspiration of blad, waiting for 10 — 15 min(12).
then the Colles fracture was reduced by traditionalmethod of closed reduction
fallowed by applicant of dorsal back slab below Elbw .
The other 30 patient randomly recruited into the seond group, In which Colles’
fracture reduced under analgesia(13) and general aesthesia.
24 patients were reduced under analgesia (TramdolOD mg) and sedation with
diazepam, 5-10 mg slowly intravenously.
6 patients were reduced under GA during surgical pocedure needed for other
associated injuries.
The fractures in all patients were reduced by theame method and back slab was
applied.

Patients which were excluded from the study inclde:
1-Those with previous carpal tunnel release to exafle the effect of fibrosis and
released transverse carpal ligament.
2-Pregnant woman to exclude the effect of fluid rention.
3-Incomplete fallow up.
4-Those patients with Colles fracture that requiredother methods of Treatment
(ligamentotaxis, percutaneous pinning, etc.)

The entire patients of the two groups were:
— Examined before reduction.
— Examined immediately fallowing reduction and appli@ant of back slab.
— Examined after 2 days.
— Examined after 1 week in addition to x — ray checkip and changing back slab
to pop (plaster of Paris).
— Examined every 2 weeks for 6 weeks.
— EMG, NCS was done at 6 weeks.

The examination included looking for symptoms and igns of median nerve
entrapment which are:(9)

Symptoms:

Parasthesia and later on nocturnal parasthesia,

Pain in the hand, weakness in the hands and samy symptoms in the median
nerve distribution of the hand.

Signs and tests:
Tinels sign test (percussion test).
Phalen test. (Forced flexion test)
Durkan test. (Compression test).
Carpal tunnel compression can be confirmed by theollowing tests:

Nerve conduction study(NCS) and electromyography(EN3).

Any patient, who has any symptoms or sign with posve neurophysiologic test, is
regarded as having median nerve compression.
The following factors are stabilized in all patiens:
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All patients presented with Colles fracture Treatedby closed reduction and
dorsal back slab replaced by plaster of Paris castfter 1 week and kept for 6
weeks.

All patients were given the same type of analgesia.

Other associated injuries were ignored except thosaatients with neck pain,
x-ray of cervical spine and EMG were done to exclugl cervical and double crush
phenomenon.

Al fracture immobilize in 20 flexion and 20 degree ulnar deviation.

Result:
60 patients with Cole's fracture were studied. 30fahem were reduced under local
infiltration (Hematoma block) and the other 30 patents their fractures were
reduced by other methods; (24) patients were redudeby using Analgesia, and (6)
patients by (GA). 6 females, constitute (15%) of # total candidates under
investigation were diabetic and 2 females were hypgensive, 2 of the male (5%)
were diabetic and 1 hypertensive (2.5%). (Tab.5)
The total unhealthy males in our study is 3 patien{7.5%) of the total candidates
exposed to the study, compared to 8 females (20%)tbe total.(Tab.5)
Eight (20%) of the total cases were diabetics as mpared to Three cases (7.5%)
were complaining of hypertension. (Tab.5)

Group 1: 30 patients who were reduced under hematoa block.
8 patient out of those 30 developed CTS. (26.6%).db1)
3 patient out of those 8 patients were Diabetic on&f them was male, and two were
female, and one female was hypertensive.(Tab.6)
6 patients out of those 8 patients were female, d2 were male.
Group 2: 30 patients who were reduced under anadigia and general analgesia.
2 patients out of 24 patients were reduced underoascious analgesia developed
CTS. (6.6%) (Tab1l). Both of them were female. 1 pent was diabetic. (Tab.6)
No patient out of 6 who were reduced under G.A delaps CTS.
The incidence of CTS in Colles' fracture of our sees about 17%.
Pain is the commonest symptom of CTS which presemh 6 out of 10 patients
developed Median nerve compression(60%).
Parasthesia present in 4 patients(40%), hypoesthespresent in 1(10%), weakness
of grip present in 2 (20%).(4) Tinels test is thea@mmonest positive test presents in
3 patients, the other two tests were difficult to prform because of pain at fracture
site. (Some of the patients have more than one cotamt).
Electro diagnostic test was positive in 8 patientout of 10 cases diagnosed
clinically.
The number of patients developed carpal tunnel symdme in 48 hours were 3 (37.5
%), 1 patient in 1 week (12.5%) and 1 patient in B weeks. 3 patients after 6 weeks
(37%).
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Tab. & Graph 1

Methods Percentage of CTS
Haematoma Block 26.6%

Analgesia 6.6%

GA 0%

Incidence of CTS in Colle’s Fracture with differenttypes of Anaesthesia and
analgesia.

Haematoma Block Analgesia Beir's Block GA

Types of Anasthesia or analgesia

Percentage of incidence of CTS in various types of
anaesthesia and analgesia.

Table 2

48 hr 3 37.5%

1 Wk 1 12.5%

1 WK — 6 WK 1 12.5%

6 Wk 3 37.5%

Incidence of CTS diagnosed by NCS in Relation to Tie.

Studies Hematoma block Conscious analgesia
Our study 26.6% 6.6%
Kongsholm &oleured 25.9% 6.4%

Incidence of CTS in different Studies.(Tab&grap3
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O our study
(]
Okong.&ole.
hematoma other types
Tab. & Graph 4
Pain parasthesia Grip strength | Hypoesthesia

Our Study 60% 49% 20% 10%

Matines et | 50.8% 49.4% 17% 15%

al

Incidence of symptoms of CTS in various studies.

0) S0

Pain

Paraesth.

@ Our

study

St

B Matines

Grip stre.

Hypoesth.
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Unhealthy Male &Female patients in entire group uner study. (Tab.5)

HYPER. D.M. TOTAL

3 7.5% 1 2.5% 2 5% M
8 20% 2 5% 6  15% F
11 27.5% |3 7.5% 8 20% Total

Unhealthy CTS Male & Female patients in each groupof patients under
survey(Tab.6)

4 13.1% 133% | ----- 2 6.6% 1
3.3%
133% | --—-—-- | ----- 133% | --—----
5 13.3% | -—--—-- 39.9% 1 3.3%
16.4%
Discussion

Median nerve injury is rare in Colles fracture, but compression in the carpal
tunnel is fairly common (18). Carpal tunnel syndrone is one of the most common
complications of fracture of distal radius.(11,14,%,16,17,18).

The majority of colle's fractures treated by closedreduction; manipulation under
proper analgesia and/ or anaesthesia was used foeduction. Haematoma Block
anaesthesia is still one of the common methods uség the surgeon for closed
reduction of colle's fracture. However, others usediers block, brachial plexus
block, conscious Analgesia and general anaesthega).

In our study we try to correlate the incidence of eurological complication (carpal
tunnel syndrome) in colles' fracture reduced undeHaematoma Block with other
methods.

The incidence of CTS with colle's fracture reducedinder Haematoma Block
was 26.6%, which is comparable to the study of Korghoim J, Olerud C. which
was 25.9%. While the incidence of CTS in colle's &cture reduced under Analgesia
and GA in our series was 6.6% compared to 6.4% in #&nhgshoin study,
(tab&graph3). The incidence of median nerve compigsions in Colles fractures as
stated by Stewart, Innes and Brakes range between{®17).(4)

This complies with our result of median nerve compgssion following reduction of
Colles fracture without using local anaesthesia tabout (6.6%). The aspiration of
no more than one ml. of blood before the injectiorof about 5-7 ml. of local
anesthetic into Haematoma of colle’s fracture whichncreases the fluid content of
carpal tunnel, apart from local trauma to the nervewhich increases the edema and
the local intra carpal pressure, raises the risk obccurrence of CTS and result in
acute local compressive neuropathy. (23)
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This led eventually to an increase in the incidencef CTS in our series to about
(16.6%) after the use of local anesthetic, if thigact obtained from our work
indicates anything; it does indicate that the usefdocal anesthetic increases the
risk of median nerve compression to that limit.

In our study there is two cases (6.6%) of CTS comighte, Colle's fractures which
were reduced under analgesia or general anaesthesighis probably may be due to
the fact that these methods are superior to Haemanaea block in respect to the fact
that it is the method of choice for Colle's fractue requiring manipulation and
immobilization as it does not cause an increase ilocal pressure as hematoma
block anaesthesia. (21).

The incidence of CTS in Colles' fracture in the fist two days is higher (35.5%) due
to local bleeding and edema, local injection of as¢hetic and finally due to the
method of splinting of volar flexion and ulnar devation that result in acute
compression of median nerve in higher incidence, ik was agreed by kongsholm
and olerud for their conclusion in having an accuate assessment of carpal tunnel
geometry and size by CT scan in correlation with Ces' fracture in different
positions.(22)

Another peak of the incidence occur after 6 WK., tts is secondary to scaring and
fibrosis caused by trauma and local injection withincrease in local pressure.

The overall incidence of CTS in Colles' fracture inour series about (17%) which
was unfortunately at the upper limit of figures given by Stewart, Innes and Bakers
(0.07-17%).(18 ,19)

There is a noticeable increase in the incidence ofeurological complication in
patients with other underling disorder. It is highe in Diabetic patient and
Hypertensive; this is probably because these disoeds increase the susptabillity of
the nerve to the effect of pressure and trauma anthey are a cause of CTS by
themselves, disregarding the trauma or the local jection of anesthetic (20).

The sensitivity of electrodiagostic tests in our sies is 80% of the clinical tests.
Although electro diagnosis is a sensitive diagnostindicator but it should not be
used as an alternative to a careful history and alical examination. Symptoms and
physical examination are useful in objecting and adirming the clinical impression
and assessing the severity of involvement.We usedyasymptom or sign of CTS for
inclusion of the cases in our study. (20)

Pain is the commonest symptom (60 %) fallowed by pasthesia (40%) , grip
strength loss (20%) then hypoesthesia (10%) whichompared to Martines et al ;
demonstrated that pain is the commonest
(50.8%),parasthesia(49.4%),weakness(17%) hypoesthad 5%).(Tab&fig4)..

The majority of the cases improved spontaneously.u® some need surgical release.
However this is beyond the scope of this study.

Conclusion:

1-CTS is common complication of colle's fracture ath every surgeon should
carefully look for symptoms and signs of CTS. Immeitely and in every visit —
during follow up of colle's fracture.

2-The incidence of CTS in colle's fracture reducedunder local infiltration is
significantly higher than other methods of Analges or anaesthesia. So it is
suggested to limit the use of Haematoma block foreduction of colle's fracture.
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