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APPLIED SIGNIFICANCE OF ANATOMY IN THE DIAGNOSIS OF ULNAR
NERVE INJURIES
Biryuk I.G.
Bukovinian State Medical University, Chernivtsi, Ukraine
biryuk.igor@ukr.net
Deep knowledge and understanding of the anatomy of the ulnar nerve have
important practical significance in the clinical diagnosis of nerve injury levels and the
selection of the correct surgical treatment strategy.
The ulnar nerve has several anatomical sections along its path that are most often
subject to injury: 1. Behind the medial epicondyle of the humerus — in the ulnar groove,
where it is located superficially. 2. The Guyon’s canal, through which the nerve passes

along with the ulnar artery and can be compressed by bones, ligaments, or neoplasms.
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When the ulnar nerve is injured, the hand and fingers acquire a rather
characteristic position due to paralysis. Thus, the fourth and fifth fingers to a lesser
extent, and sometimes the third finger, assume a position in which the hand looks like
a “clawed paw”. As a result of the paralysis of the lumbrical muscles, with the
preserved function of the extensor digitorum muscle, the proximal phalanges are in a
position of hyperextension. As a result of the paralysis of all hypothenar and
interosseous muscles, the fifth finger is abducted from the fourth finger. In high-level
injuries (no lower than the elbow region), the hand deviates to the radial side due to
the paralysis of the flexor carpi ulnaris muscle.

There is a disruption of flexion of the proximal and distal phalanges of the fourth,
and especially the fifth fingers. As a result of the paralysis of the interosseous muscles,
adduction and abduction of all fingers become impossible. Due to the paralysis of the
adductor pollicis muscle, adduction of the straightened thumb is impossible.

Depending on the level of ulnar nerve injury, there is variability in the impairment
of skin sensation. In particular, in injuries to the lower third of the forearm, there is
damage to the dorsal branch of the ulnar nerve. In case of damage to the initial part of
this branch, the authentic innervation zone of the ulnar nerve of the fifth finger can be
overlapped by the ramifications of the dorsal branch, and the sensory disturbances will
be more pronounced not on the entire fifth finger, but only on the adjacent sides of the
fifth and fourth fingers. Subsequently, such impairments lead to atrophy of the hand
muscles, resulting in sinking of the interosseous spaces, which manifests as a “skeleton
hand”.

Considering the above, we would like to present the main clinical symptoms of
ulnar nerve injury with characteristic sensory and motor function impairments in the
areas it innervates. Their clear pattern allows a doctor to establish a diagnosis based on
a clinical examination alone.

The initial and most common signs of ulnar nerve damage are sensory symptoms.
Patients usually complain of loss of sensation in certain areas of the skin (numbness or

hypoesthesia), as well as unpleasant sensations that occur without external stimuli
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(“pins and needles” or paresthesia). These symptoms are localized in the specific
innervation zone of the hand by the ulnar nerve: the little finger and the ulnar edge of
the fourth finger, as well as the corresponding area of the palm and the back of the
hand.

Motor symptoms of hand impairment, associated with muscle weakness or
atrophy, indicate a more significant nerve injury. Such symptoms include: 1. Weakness
in the hand — when there are difficulties performing precise finger movements,
primarily when grasping small objects. 2. Muscle atrophy — when there is a visible
decrease in the volume of the hand’s interosseous muscles, as well as the thenar
muscles. 3. Froment’s sign — when the patient tries to hold a sheet of paper between
the thumb and index fingers, they flex the distal phalanx of the thumb due to the
weakness of the muscles innervated by the ulnar nerve. 4. Wartenberg’s sign — when
there is involuntary abduction of the little finger from the other fingers, making it
impossible to hold it tightly against them. 5. “Claw hand” — when an imbalance
between the flexor and extensor muscles leads to a characteristic deformity.

In our opinion, during examination, it is necessary to consider the fact that when
sensory impairments affect only the hand, it indicates an ulnar nerve injury at the level
of the wrist (Guyon’s canal). If the symptoms also extend to the forearm, the injury
most often occurs at the level of the elbow.

Depending on the site of injury, symptoms may vary. Injuries at the elbow level
lead to a broader range of impairments, affecting both the forearm and the hand.
Injuries at the wrist level have more localized symptoms. Thus, anatomy serves as a
map where each symptom is a landmark pointing to a specific point of injury. Without
this “map”, accurate diagnosis would be impossible, complicating the selection of the
correct treatment strategy.

Therefore, knowledge of the anatomy of the ulnar nerve is crucial for diagnosing
its injuries. It is not just theoretical information but a practical tool that allows a doctor,
based on the localization of symptoms (numbness, tingling, muscle weakness), to

precisely determine the site of the nerve lesion.
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