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Abstract

Background: Radial nerve is prone for iatrogenic injury during open reduction and fixation of humerus
fractures. The Lateral Intermuscular Septum (LIS) acts like a rigid noose around the nerve and prevents
free mobilization of nerve during the process of surgical fixation. Hence this study is conducted in an
attempt to verify the chances of nerve injury when the lateral intermuscular septum is released.

Material and methods: A total of 39 cases of shaft of humerus fractures were studied. All the cases
were free of preoperative radial nerve injury and underwent plate fixation via anterolateral approach. A
simple maneuver of lateral intermuscular release was done in all these cases. Appropriate proforma was
made and data was expressed in percentages.

Results: There was no incidence of iatrogenic radial nerve injury in any of these cases.

Conclusion: Unshackling the radial nerve by releasing Lateral intermuscular septum would improve the
excursion thereby circumventing the possibility of iatrogenic radial nerve injury.
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Introduction
Radial nerve injury is commonly associated with Humerus shaft fractures. It can be damaged
during the traumatic event or while management. latrogenic radial nerve injury is as high as
6% to 32% after surgical plate fixation, which is an alarming incidence ™. This appalling
statistic necessitates trauma surgeons to scrutinize and improve upon the existing surgical
techniques in view of reducing the chances of iatrogenic radial nerve palsy. High incidence of
radial nerve injury is due to its proximity to the bone in the spiral groove and due to a fixed
point in its anatomical course as it penetrates the Lateral Intermuscular Septum which limits
the mobility of the nerve 1,
Open reduction and surgical plate fixation for shaft of humerus fractures generally utilizes
anterolateral (Fig 1) or posterior approach. It is imperative to have a sound knowledge about
anatomy of radial nerve to prevent injury in both these approaches.
Radial nerve as it courses along the spiral groove is in close proximity with the shaft of
humerus. Further it descends to penetrates the lateral intermuscular septum before entering the
anterior compartment of the arm at about 10-12cm proximal to lateral epicondyle (Fig 2) Fl.
Lateral intermuscular septum is a rigid structure spread out from greater tuberosity to lateral
epicondyle separating the two compartments viz anterior and posterior . This decreases free
mobility of the nerve and hence making it prone for traction injuries.
latrogenic radial nerve palsy might occur due to manipulation of fracture during reduction,
direct injury caused by surgical instruments and traction injury secondary to use of retractors
and levers B, There are two possible ways to decrease the chances of iatrogenic injury. Firstly,
the well documented method of knowing the anatomical course of the nerve aiding in isolating
the nerve before manipulating the fracture or the use of retractors in an open surgery 1. There
is a second more logical method of improving the excursion of nerve by releasing the LIS.
This reduces the chance of traction injury on the nerve during manipulation or use of
retractors. LIS release has proven to improve radial nerve excursion in cadaveric studies [,
Reflecting the periosteum along with LIS using a periosteal elevator along the lateral border of
humerus in the distal fracture fragment relaxes the radial nerve.
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Farabeufs or cobb’s elevator can be used to reflect the LIS
beyond the supracondylar ridge without any need of
visualizing the nerve (Fig 3). This simple maneuver would
increase the mobility of nerve and prevent traction injury,
what we call as the phenomenon of “unshackling”.

In this study we analyze cases of humerus shaft fixation
without any preoperative neurologic injury where unshackling
of the nerve has been done. Immediate post-operative
neurologic status of the radial nerve was assessed to study the
effectiveness of the maneuver.

Material and Methods

The current study included 39 patients who sustained humerus
shaft fractures presenting to us between the year 2016-2019.
Isolated humerus shaft fractures involving one limb without
any clinical evidence of pre-operative radial nerve palsy were
included in the study. Patients with involvement of
contralateral limb, presence of injuries in forearm and hand,
presence of brachial plexus, cervical and head injuries and
presence of any systemic neuropathic conditions were
excluded from the study. There was no clinical evidence of
radial nerve palsy in both the upper extremities of selected
cases.

Pre-operative and post-operative clinical assessment of radial
nerve was done by sensory and motor examination of radial
nerve at the level of hand and wrist by the same evaluator for
all the patients. Sensory evaluation of first web space was
done and compared with the normal side. Motor strength of
wrist dorsiflexion, thumb extension at interphalangeal joint
and extension of fingers at metacarpophalangeal joints were
evaluated and compared with the uninvolved limb.

The Lateral intermuscular septum was released during the
process of surgical humeral fracture fixation by anterolateral
approach in all these cases. Pre-operative and post-operative
neurologic status assessed and documented.

A rational questionnaire was constructed to gather relevant
data after reviewing related literature. The data was expressed
in the form of percentages and mean.

Surgical procedure

Surgical incision of approximate 10-12 cm in length is made
along the lateral border of biceps with arm placed in hand
table in supine position. Soft tissue is dissected and interval
between the biceps and the brachialisis identified.
Musculocutaneous nerve is identified on undersurface of
biceps. Proximal fracture fragment is exposed along the delto-
pectoral interval. Biceps is retracted medially and brachialis
in the distal fracture fragment is split in the midline along the
length of the muscle fibres and elevated sub-periosteally.
Staying in the sub periosteal plane the periosteal elevator is
run distally towards the supracondylar ridge maintaining
contact with the bone. (Fig 2) Although it is relatively a blind
procedure, since the instrument runs along the bone sub-
periosteally, it avoids inadvertent injury to the radial nerve.
This is followed by reduction and fixation of the fracture. We
do not isolate and directly visualize the radial nerve before
fixation (Fig 4).
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Fig 1: Exposure of humerus shaft fracture by Anterolateral approach
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Fig 2: Releasing the Lateral intermuscular septum by sub-periosteal

elevation
B 7
" i il A
ERleval  DEER
Intermuscylar Pectovales
“foum

Flomeros

major fcno/o,,/—_/—»
——

Racdiad Aeyye
Brachioradiales

Muscolocutan evs

neévve /

Fig 3: Radial nerve relaxes with sub-periosteal release
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Fig 4: Radial Nerve visualized after placement of humerus plate

Results

Table 1: Age group percentage

Age (in years) Number Percentage
<50 years 36 92.3%
>50 years 3 7.7%

Table 2: Percentage of male and female

Gender Number Percentage
Male 33 84.6%
Female 6 15.4%

Table 3: Hand dominance Percentage

Hand dominance Number Percentage
Right 21 53.8%
Left 18 46.2%

Table 4: Garnavos Classification (Morphological)

Fracture pattern Number Percentage
Simple transverse 14 35.9%
Simple spiral 2 5.1%
Intermediate 20 51.2%
Complex 3 7.6%

Table 5: Use of retractors and levers in Percentage

Instruments Number Percentages
Retractors 14 36%
Levers 16 41%
Both 9 23%

Table 6: Radial nerve injury Percentage

Radial nerve injury Number (total=) Percentage
Intact pre-op 39 100%
Intact post-op 39 100%

Out of the 39 patients evaluated, more than 90% of patients
were over the age of 50 years, with 84% patients being male.
Both right and left side was almost equally involved with
majority of fractures being of intermediate type as per
Garnavos classification. Radial nerve was found to be intact
in all patients after surgery.

Discussion

latrogenic radial nerve palsy occurring during surgery is an
important complication in humeral shaft fracture fixations.
Relatively high incidence of secondary nerve palsy occurs
approximating to about 7% and more 1,
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In this study we have evaluated 39 patients of humerus shaft
fixation operated by anterolateral approach who underwent
unshackling of radial nerve during the procedure. In this study
there were 33 males (84.6%) and 6 females (15.4%). Most of
the patients belonged to younger age group of less than
50years (92.3%) with a mean age of 36.2 years. Right
humerus was involved in 21 patients (53.8%). Fracture pattern
was assessed using Garnavos Morphological Classification.
Maximum type of fractures was of the intermediate type
followed by simple transverse. Post operatively radial nerve
was found to be intact in all patients.

In a similar study done by Schwab et al. had patients with
mean age of 45 in group of patients who had secondary nerve
palsy [, Many literatures have made an attempt to understand
the cause of iatrogenic nerve injury and discussed various
ways which can be followed to reduce its chances. Sud, J P
Khatri et al. in their study have proposed that there is
increased risk of radial nerve injury with lateral plating of
humerus contemplating that this can be reduced by medial
plating. Sud et al. in his study, attributed traction and
manipulation done during anterolateral plating as an
important factor for radial nerve injury. It was suggested that
plating on medial surface of humerus would reduce the
incidence . However nutrient artery foramina are more
consistently found on the medial surface of humeral shaft in
the middle third of humerus and hence there is a theoretical
possibility of medial plating affecting the chances of union [,
Since medial surface is not considered a tensile surface,
medial plating also has biomechanical disadvantages. In this
particular study we have used conventional lateral plating.
Although conservative treatment with hanging cast or
alkathene brace can reduce the chances of iatrogenic nerve
injury, it is never considered a feasible option for early
mobility and functional recovery. Closed intramedullary
nailing is known to reduce the chances of radial injury but
never considered foolproof. Chances of radial nerve injury is
also present during closed procedures like intramedullary
nailing. It is more likely to occur during distal locking. Wayne
et al, in their cadaveric study demonstrated radial nerve
excursion can be improved by releasing the lateral
intermuscular septum and keeping elbow in flexion and
thereby can help in reducing the chances of traction injury 1.
However, there are no existing literature to prove benefits of
this study in a clinical setting. Reichert p et al. classified the
three types of iatrogenic injury as per their observation;
compression, rupture with <lcm gap and rupture with >1cm
gap . According to this article iatrogenic injuries occurred
due to sharp bone fragments, during reduction and plating
maneuvers, and during screw placement. Schwab et al. in
their study discussed about injury occurring due to excess
movement of fracture fragments while positioning the limb
under anesthesia and also due use of Hohmann retractors
laterally in the distal fracture fragment . This explains the
possibility of traction injury on the nerve. In our study we
have used both Langhaenback and Hohmanns retractors in
variable combinations once the LIS was released and hence
not affecting the radial nerve.

Intra-operative radial nerve injuries can be prevented by good
understanding of anatomy and knowing the danger zones
where radial nerve is likely to be injured @ Direct injury to
the radial nerve can be avoided by visualizing the nerve
during plate placement, avoiding clamping of bone along with
the nerve while using reduction clamps and preventing
overambitious retractions by levers and retractors ©1. In our
study, we have not made a willful attempt in isolating the
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radial nerve prior to reduction and plating. However, by
releasing the LIS we have unshackled the nerve to render free
mobility and thereby reducing the chance of iatrogenic injury.

Limitations

It needs to be assessed whether the elevation of periosteum
leads to delayed union or non-union of fracture shaft of
humerus. Our study doesn’t include the follow up of fracture
since it’s a cross sectional study. This study was conducted in
a small sample size hence there is a need to improve research
in this aspect with increased sample size. Since this is not a
randomized study and there is no comparison done with a
control group, the strength of the study remains weak. Hence
research should improve on this innovative technique by
conducting an effective sized randomized control trial to have
a conclusive evidence on the reliability of this technique.

Conclusion

Unshackling the radial nerve by releasing Lateral
intermuscular septum would improve the excursion thereby
circumventing the possibility of iatrogenic radial nerve injury.
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