Pre prints.org

Communication Not peer-reviewed version

Hiding in Plain Sight: A Provider’s
Educational Guide to Recognizing Ulnar
Nerve Compression

Angelina C. Romano i , Alexandra Chenowith , Catherine Holden , Azeem Ahmad , Jordan Wickstrom

Posted Date: 27 March 2025

doi: 10.20944/preprints202503.1997v1

Keywords: certified hand therapist; hand therapy; motor innervation; ulnar nerve compression syndromes;
ulnar nerve lesion; ulnar neuropathies

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4336649

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 March 2025 d0i:10.20944/preprints202503.1997.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Communication

Hiding in Plain Sight: A Provider’s Educational
Guide to Recognizing Ulnar Nerve Compression

Angelina C. Romano *, Alexandra Chenowith, Catherine Holden, Azeem Ahmad and
Jordan Wickstrom

ABBEL Research Division, Sinai Rehabilitation Center, Sinai Hospital of Baltimore, Baltimore, MD

* Correspondence: achilcoa@verizon.net

Abstract: Ulnar nerve compression is frequently overlooked at initial assessment due to its highly
variable and often subtle presentation. Delayed diagnoses can have severe consequences on recovery
because, when left untreated, soft tissue imbalances may lead to progressive deformities and
permanent loss of function even after motor units reinnervate. This article aims to equip healthcare
providers with the knowledge to recognize early indicators of ulnar nerve compression, facilitating
timely referral and intervention. Despite the benefits of early detection, referrals to certified hand
therapists remain inconsistent and diagnostic accuracy suboptimal, delaying appropriate treatment.
By providing a structured educational resource, this paper seeks to address this critical gap by
providing tools to enhance the recognition of ulnar nerve compression at various stages of
progression. Improved recognition and early intervention can help mitigate or even correct emerging
hand deformities and prevent loss of intrinsic hand function, ultimately optimizing client outcomes.

Keywords: certified hand therapist; hand therapy; motor innervation; ulnar nerve compression
syndromes; ulnar nerve lesion; ulnar neuropathies

Introduction

Ulnar nerve compression is a common injury of the peripheral nervous system resulting from
increased force on the nerve along its pathway. This nerve is especially vulnerable in the cubital
tunnel at the elbow and the ulnar tunnel (Guyon’s canal) at the wrist. If left untreated the resulting
muscle denervation and soft tissue imbalance can eventually result in a visual sign known as the
pathognomonic “claw hand” deformity [1-5]. This visual presentation can vary from strikingly
obvious to subtle, depending on factors such as lesion location, injury mechanism, severity level, and
recovery phase [6,7]. Due to the variability of presentation, ulnar nerve compression injuries often go
unrecognized or misdiagnosed. This is particularly problematic because prolonged compression can
ultimately result in permanent disability or impairment, accompanied by symptoms of neuropathic
pain, paresthesia, sensory loss, and muscle weakness [3,8]. Even if the nerve recovers and motor units
reinnervate, structural and mechanical changes to the hand can persist and cortical representation
remains unaltered. Thus, it is important for providers to be able to recognize early signs of ulnar
nerve compression and refer these clients to a certified hand therapist (CHT) for timely, specialized
treatment.

CHTs are licensed occupational or physical therapists with advanced training in the evaluation
and treatment of the hand-to-shoulder region. Client access to hand therapy can correct or mitigate
deformity pattern progression. Specifically, hand therapy can maximize function, reduce pain, offer
sensory loss strategies, restore soft tissue imbalance, and improve quality of life [2,9]. Despite CHTs’
expertise in assessing complex hand conditions, clients with ulnar nerve compression rarely get
referred to them. This may be due to provider misconceptions or lack of awareness regarding the
scope and benefits of hand therapy, time constraints with clients, limited access to CHTs, or
cost/insurance barriers. In cases in which clients with ulnar nerve compression do receive a hand
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therapy referral, it is common for the diagnoses to be incomplete or incorrect, encompassing terms
such as “general hand weakness,” “hand changes due to aging,” “Dupuytren’s disease,” or “proximal
interphalangeal joint contracture.” This might be attributed to unfamiliarity with the risk factors and
deformity patterns inherent to ulnar nerve compression. Therefore, this editorial is intended to assist
providers in detecting early signs of the often camouflaged devastation to the hand that results from
ulnar nerve compression and increase the likelihood of referring clients to CHTs.

Recognizing Ulnar Nerve Compression

Visual Signs

The visual presentation of the hand is itself an observable motor sign, but thinking beyond the
ubiquitous “claw hand” is necessary. This term describes the appearance of a hand with advanced
injury to the ulnar nerve; when actively extending the hand, the index and middle fingers will
straighten normally, but the ring and small fingers will posture in a hook. This paper offers a
framework for providers to detect ulnar nerve motor weakness and soft tissue imbalance at earlier
stages of injury, well before the classic “claw hand” appears. The hand regions most commonly
impacted throughout the course of injury are indicated in Figure 1, with real-world examples of client
hands portrayed in Figure 2. General descriptions of the various visual signs and their anatomical
explanations as well as ideal observation positions are provided in Figure 3. These visual indicators
may result from muscular, structural, and/or motor imbalance that can be examined by placing a
client’s hand in various postures. Combining direct assessment with a client interview is necessary
for earlier detection, as speaking with the client will help reveal various risk factors and functional
complaints associated with ulnar nerve compression.

Figure 1. Diagram of hand regions commonly impacted through the various stages of ulnar nerve compression.
A=1st dorsal interossei and adductor pollicus (A1, palmar view; A>=dorsal view); B=distal tranverse palmar arch;
C=hypothenar eminence muscles (Ci=palmar view; Cz=ulnar view); D=2nd, 3rd, and 4th dorsal interossei;

E=metacarpal phalangeal joint capsules; F=proximal interphalangeal joint capsules.
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Figure 2. Photographs showing impacted hand regions of clients with ulnar nerve compression. A=1st dorsal

interossei and adductor pollicus (A1, palmar view; Ax=dorsal view); B=distal tranverse palmar arch;

C=hypothenar eminence muscles (Ci=palmar view; Cz=ulnar view); D=2nd, 3rd, and 4th dorsal interossei;

E=metacarpal phalangeal joint capsules; F=proximal interphalangeal joint capsules; G=small finger splays away

from hand (Wartenburg’s sign); H=claw posture (Duchenne’s sign).
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Motor Imbalance Indications

General Visual

Appearance

Ideal Observation

Position

Specific Anatomical
Description

Refer to Hand
Diagrams (Fig1,2)

Muscle atrophy (pronounced
debulking) in the first web space
between the thumb and the first finger

Hand rests
on the table
(palmar view)

1st dorsal interossei and adductor
pollicus

Hand rests
on the table
(dorsal view)

1st dorsal interossei and adductor
pollicus

Muscle atrophy (pronounced
debulking) of the ulnar side of the
palm, associated with the small finger

Hand rests
on the table
(palmar view)

Hypothenar eminence muscles
including abductor digiti minimi, flexor
digiti minimi, opponens digiti minimi

Elbow rests Hypothenar eminence muscles
on the table including abductor digiti minimi, flexor
(ulnar view) digiti minimi, opponens digiti minimi
Muscle atrophy (pronounced Hand rests 2nd, 3, 4t dorsal interossei
debulking) in the spaces between the on the table
metacarpal bones of the fingers (dorsal view)
The open palm appears flattened at Hand rests Distal transverse palmar arch, the
the base of the fingers, rather than on the table angle between the line segments

mildly arched; noticeable sagging,
especially at the base of the small and
ring fingers — Masse's sign’

(palmar view)

s =5 = ad = a3

connhecting the metacarpal phalangeal
joints of the index, ring, and small
fingers to the middle finger

Elbow rests

Hyperextended posture of the £ Metacarpal phalangeal joint capsules
knuckles of the small finger (most on the table W of the small, ring and middle fingers
comman), ring finger (somewhat (ulnar view)

common), and the middle finger (least

comman) — Duchenne’s sign?

Flexed posture of the mid-finger joints Elbow rests P Proximal interphalangeal joint

of the small finger (most common), an the table capsules of small, ring and middle
ring finger (somewhat comman), and (ulnar view) fingers

the middle finger (least common) —

Duchenne's signt

Small finger splays away from hand, Hand Small finger postures in greater
especially during active finger mid-air & ) adduction than remaining fingers
extension when opening the hand — above during active digital composite
Wartenberg's sign! table extension2

Claw posture of the knuckles and Elbow Hyperextension at the

finger joints of the small and ring rests “E>“ metacarpophalangeal joints and
fingers when attempting to open the on the flexion at the interphalangeal joints of
entire hand — Duchenne’s sign! table the small and ring fingers?

Foolnotes
Clinical name for motor presentations

2Why? Antagonist muscles extensar digitorum communicus and extensor digit minimi (innervated by the radial nerve) fire. unopposed by the
adducting force of paimar interossei {innervated by the ulnar nerve), posturing the small finger in greater abduction than the other fingers
3Why? Antagonistic muscles extensor digitorum communicus (innervated by the radial nerve) fires, unopposed by the metacarpophalangeal
flexing and proximal interphalangeal extending forces of the interossei (innervated by the ulnar nerve), posturing the small and ring finger

metacarpe

joints in t

on and proximal interphalangeal joints in flexion

Figure 3. Educational guide for providers to recognize visual signs of ulnar nerve compression including general

appearance descriptions, ideal observation positions, and specific anatomical locations.
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Risk Factors

Primary Conditions & Trauma

While ulnar nerve compression can be an isolated injury, it often accompanies other conditions
as a secondary ailment (see Table 1A for common primary conditions). Some examples of systemic
conditions that metabolically prime peripheral nerves to be more susceptible to mechanical forces
and entrapment within the body include autoimmune disease [10], diabetes mellitus [11],
hypertension [11], and thyroid disease [11]. Similarly, musculoskeletal conditions such as carpal
tunnel syndrome can also increase the risk of ulnar nerve compression. In fact, conditions such as
brachial plexus compression and cervical radiculopathy predispose upper extremity nerves to a
“double crush” injury [12], such that when a nerve is compressed at one location, it is more likely to
become compressed at a 2nd or 3rd location [13-17]. For example, a double crush injury of the ulnar
nerve can start at the brachial plexus and later impact the elbow or wrist (secondary to proximal
nerve compression). Some other conditions that can disrupt the nerve pathway include cysts and
tumors, as they place increasing pressure on the nerve as they grow over time.

Table 1. Risk factors (primary conditions, trauma, lifestyle components) and functional impairments of ulnar

nerve compression.

A. Primary Conditions & Trauma

Systemic
o Autoimmune disease
« COVID-19
« Diabetes mellitus
« Hypertension
« Renal disease
« Thyroid disease
Musculoskeletal
o Arthritis
¢ Bone fractures (e.g., wrist, forearm, elbow, upper arm or shoulder)
» Bone spurs
« Brachial plexus compression
« Carpal tunnel syndrome
« Cervical radiculopathy
« Elbow dislocation
« Elbow instability
« Localized soft tissue trauma (e.g., contusion, crush, high velocity)
« Preexisting nerve compression
« Repeated minor trauma
Other
« Cysts (location of ulnar nerve pathway)
« Edema (location of ulnar nerve pathway)
« Solid organ transplant (e.g., kidney)
o Tumors (location of ulnar nerve pathway)
« Upper limb position while undergoing surgery
« Vascular abnormalities

B. Lifestyle Components

Demographic Factors
o Age (over 40)
o Peri- & post-menopausal
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o Pregnancy
Behavioral Factors
« Poor-quality sleep
¢ Nutrient-deprived diet
o Sedentary
Exposure to Toxins
« Alcohol and tobacco use
« Certain antibiotics (e.g., ciprofloxacin, metronidazole, isoniazid)
¢ Chemotherapy
« Heart medications (e.g., amiodarone, hydralazine)
« High doses of vitamin B6 (e.g., pyridoxine)
« Radiation
Body Movements and Postures
» Excessive repetitive elbow flexion/extension motion (e.g., dribbling a

ball)

» Exposure to activities that apply excessive pressure or force to upper

limb (e.g., baseball, cycling, golf, gymnastics, hammering, tennis)

» Poor upper limb posture for sustained periods of time (e.g., driving a

vehicle, gaming, keyboard/laptop use, workstation set-up)

o Pressure from assistive device use (e.g., crutches, walkers,

wheelchairs)

 Prolonged elbow flexion (e.g., holding cell phone)
« Prolonged pressure on cubital tunnel or ulnar tunnel (e.g., gripping golf club,

leaning on elbow, resting palm on edge of desk)

C. Functional Impairments

Hand Strength
« Hand can position into expected, functional shapes (e.g., fist, tripod pinch, tip-to-tip

pinch), yet lacks power to perform
 Reports of “hand weakness”
Fine Motor Skills & Manipulation
 Decreased stability/power when holding pen on paper for handwriting
 Decreased stability/power when placing a key into and turning a lock
« Difficulty buttoning/zipping clothing
« Difficulty hand-sewing with needle and thread
« Difficulty holding utensils
« Difficulty spreading fingers to reach symbols on keypad during typing
o Dropping or unable to grip soap in the shower
« Dropping small items out of the ulnar side of the palm (e.g., coins, pills)
Safety
o “Jams” proximal interphalangeal joint or fractures proximal phalanx of ring or small
finger when falling on an outstretched hand
o Pokes self in the face with ring or small finger when washing or wiping face

 Ring or small finger gets tangled when sliding into pants pocket



https://doi.org/10.20944/preprints202503.1997.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 March 2025 d0i:10.20944/preprints202503.1997.v1

6 of 12

Recent trauma can also serve as a clue for possible ulnar nerve compression, even if trauma
occurred without direct injury to the nerve. Nerves are sensitive and easily irritated by excessive
stress, even from surrounding structures. Secondary nerve damage may be overlooked when there
is a concurrent and less subtle primary injury. For example, soft tissue traumas such as a crush injury
or high velocity stretch give rise to contusion and intra- or extra-neural edema; these biochemical
responses create pressure in localized areas along the ulnar nerve pathway, resulting in secondary
nerve irritation [18,19]. Similarly, bone fractures about the wrist, forearm, elbow, upper arm, and
shoulder can generate enough force to impact surrounding nerves. Evidence of indirect nerve
involvement can be supported by details of the client’s story. Discover the intensity, duration, and
location of force on the body as well as the body’s position during impact when clients describe the
mechanism of injury.

Inquiring about pre-existing nerve compression is also an essential part to a comprehensive
history intake, as prior compression renders the nerve more vulnerable to trauma and can expedite
nerve damage. Individuals with chronic nerve compression who encounter an acute force that
exceeds the nerve’s capacity to adapt may experience severe neurogenic symptoms. For example, a
motor vehicle accident might lead to excessive torque of an individual’s wrist and forearm if they
firmly grip the steering wheel upon impact; this high velocity stretch of a pre-existing ulnar nerve
irritation could result in progressed muscle atrophy. If any of the aforementioned primary or
traumatic conditions are revealed as part of the client’s health history, this information can bolster
suspicion of ulnar nerve compression.

Lifestyle Components

Various aspects of a client’s lifestyle may increase the risk of ulnar nerve compression. During
the initial interview, look for clues revealing common intrinsic and extrinsic lifestyle factors that
increase compression risk (see Table 1B for detailed list). Some demographic examples include being
over 40, pregnant, or in perimenopause/menopause [20,21]. Behavioral factors can also compromise
ulnar nerve health, such as lacking quality sleep, consuming a nutrient-deprived diet, and being
sedentary [22-25]. In addition, toxin exposures such as alcohol and tobacco use, certain medications
(e.g., antibiotics, heart medicine), and cancer treatment (e.g., chemotherapy, radiation) can endanger
nerves [15,26-28].

It is also important to consider the various postures the client may be positioned in on a regular
basis due to their career, hobbies, and/or daily activities. Undue mechanical stress to the upper limb
can occur during typical activities of daily living which place the axilla, elbow, wrist, and palm in
prolonged positions of excessive strain. For example, regularly engaging in driving a vehicle, gaming,
or using a keyboard without proper arm support can result in compression or excessive stretch of the
ulnar nerve at multiple locations, particularly the cubital and ulnar tunnels. In addition, use of certain
assistive devices for mobility can also damage the nerve: crutches compress at the axilla, platform
walkers at the elbow, and standard walkers/manual wheelchairs at the wrist. Finally, activities that
consist of high-velocity stretching [29], repetitive motion [29,30], and direct force [30] can also be
problematic, such as throwing/dribbling a ball, swinging a bat/racquet, or gripping a club.

Functional Impairments

Motor deficits from ulnar nerve compression can be subtle and masked by compensatory
behaviors; despite a normal appearance, function can be greatly impacted (see Table 1C for common
impairments). Normal-appearing grasp and prehension patterns are achievable, but the hand lacks
the strength and power to secure, stabilize and manipulate — a focused clinical history can reveal such
deficits. Functionally, clients can make a fist but struggle with generating sufficient force for a tight
squeeze. For example, the power grip needed to wring water from a sponge or twist open a jar is
suboptimal. Dropping objects and complaints of hand weakness are common. While various pinch
positions are possible, the strength needed to stabilize a pinched object for manipulation is absent.
The client may be able to clasp a key between their thumb and lateral index finger (i.e., a lateral pinch)
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but unable to exert the strength and force needed to insert and turn the key in the lock. In addition,
the client may be able to hold a pen to paper but struggle to maintain stability when writing; holding
a fork and knife may be possible, but the utensils slide from the client’s grip when pressing down to
cut food. Attending to subtle deficits such as these can help in securing the correct diagnosis.

From a physical standpoint, the hand cannot fully open, as the small and ring finger proximal
interphalangeal (PIP) joints remain flexed to some degree. This impedes the hand’s ability to
successfully perform tasks with a flat palm. Clients often describe their fingers as “catching” and/or
“tangling” when performing open-handed tasks such as reaching into pants pockets, wiping a
kitchen counter, smoothing bed linens, or folding laundry. They also report difficulty with facial
grooming such as poking oneself while applying makeup or lotion. Dexterous motions, such as
opening/closing a resealable bag, lathering a bar of soap, buttoning clothes, and hand-sewing, are
also challenging [31]. Small objects like pills and vitamins often slip out of the ulnar side of the hand
when attempting to secure them in a cupped palm. Asking clients about similar fine motor tasks will
assist in determining if the ulnar nerve is compromised. In addition, in-hand-manipulation skills,
such as translating and shifting objects between the palm and fingers, may also be impacted; this can
be easily assessed in the clinic using the Corbett Targeted Coin Test [32].

Deformity Pattern Description
Motor Pathway

A summary of the ulnar nerve’s anatomical course and motor innervation pattern is provided
for review. Moving distally from the elbow to the fingertips, the motor pathway begins after it passes
through the cubital tunnel (Figure 4). It innervates two muscles in the volar forearm, distal to the
elbow: the Flexor Carpi Ulnaris muscle (Figure 4a) which powers wrist flexion and ulnar deviation,
followed by the Flexor Digitorum Profundus muscle (Figure 4b) which governs ring and small finger
flexion at the distal interphalangeal (DIP) joints. Next, the nerve enters the ulnar side of the hand by
passing through the ulnar tunnel, innervating the Palmaris Brevis muscle (Figure 4c), which acts to
support palmar cupping. Afterward, the three Hypothenar muscles (Figure 4d) are innervated; these
muscles are responsible for movement of the small finger, including abduction and flexion at the
metacarpophalangeal (MCP) joint and lateral rotation at the carpometacarpal joint. Then, the ulnar
portion of Lumbrical muscles 3 and 4 (Figure 4e) are innervated; these muscles support flexion of the
small and ring fingers at the MCP joints and extension of these fingers at the PIP and DIP joints. The
nerve travels deeper into the hand, eventually reaching all seven Interosseous muscles (Figure 4f).
The Interossei control finger adduction (volar muscles) and abduction (dorsal muscles) at the MCP
joints, as well as MCP joint flexion and interphalangeal joint extension (all muscles). From there, the
nerve courses over to the radial side of the hand to the Adductor Pollicis muscle (Figure 4g), which
adducts the thumb toward the hand. Finally, the deep head of the Flexor Pollicis Brevis muscle
(Figure 4h) is innervated, which flexes the thumb at the MCP joint; the median nerve innervates the
superficial head of this muscle, making the ulnar and median nerves co-responsible for its action. To
this end, the ulnar nerve fully innervates all but four of the intrinsic hand muscles. The muscles
innervated by the ulnar nerve power the hand’s actions of palmar cupping, ulnar-sided gripping,
MCP-generated power grasp, finger spreading, and finger/thumb closing into the hand.
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. . Nerve Roots
a. Flexor Carpi Ulnaris cs

b. Flexor Digitorum Profundus Ulnar Nerve 2

c. Palmaris Brevis

d. Hypothenar Muscles (3):
* Abductor Digiti Minimi
* Opponens Digiti Minimi
* Flexor Digiti Minimi

e. Lumbricals

f. Interosseous Muscles (7):
* Dorsal Interossei
* Palmar Interossei

g. Adductor Pollicis

h. Flexor Pollicis Brevis

Cubital Tunnel

Ulnar Tunnel

Figure 4. Diagram of ulnar nerve motor innervation pathway.

The Appearance of Nerve Damage
Soft Tissue and Structural Changes

The motor impact of an ulnar nerve injury leaves each muscle distal to the location of
compression weak or even atrophied. This creates a state of soft tissue imbalance that ultimately leads
to structural change. Intact muscle tendon units, innervated by median and radial nerves, continue
to fire and shorten because they are now unopposed. Conversely, the denervated muscle tendon units
lengthen under the constant force of the opposing muscles. The unchecked muscle firing also impacts
non-contractile tissue. Without agonist-antagonist muscle balance, the ligaments, volar plates, and
joint capsules will irreversibly lengthen or tighten relative to the joint’s location. Structural changes
from motor imbalance are visible at the distal transverse palmar arch as well as the small and ring
finger joints (MCP, PIP, and sometimes DIP). In rare cases, the joints of the middle finger are involved.

The result of imbalance between the Extensor Digitorum Communicus muscle (radial nerve
innervation) and intrinsic muscles (ulnar nerve innervation) manifest as flattening of the distal
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transverse palmar arch with noticeable sagging of the 4th and 5th metacarpal heads (Masse’s sign).
During active finger extension, the MCP joints appear unstable and actively move into
hyperextension while the PIP joints are stuck in flexion and passively move into greater flexion
(Duchenne’s sign). Imbalance between the Extensor Digiti Minimi (radial nerve) and the Hypothenar
Eminence (ulnar nerve) can be observed during active finger extension, as the small finger will splay
away from the hand into abduction (Wartenberg’s sign).

The motor impact to the DIP joint is more complicated, but worth noting. Sometimes, DIP joints
appear flexed along with PIP flexion and MCP hyperextension, giving the classic image of a claw
hand deformity. In this case, the ulnar nerve compression location is below the elbow, distal to the
Flexor Digitorum Profundus muscle, and is known as a “low lesion.” The Flexor Digitorum
Profundus has been spared from the nerve injury, so it can actively flex the DIP joint. Alternatively,
when the ulnar nerve compression is located at the level of the elbow, the Flexor Digitorum
Profundus is included in the nerve injury, and the DIP joint is relaxed, floppy, and not pulled into
flexion as the PIP flexes and MCP hyperextends. This is known as a “high lesion,” and has a less-
severe visual presentation. While a high lesion is no less sinister than a low lesion, it is much easier
to miss at first glance.

Early Stage of Nerve Damage (Neuropraxia)

Neuropraxia is the mildest form of peripheral nerve injury. It affects motor and sensory fibers,
but the axon remains intact and is difficult to detect diagnostically. Motor fibers can be impacted
more than sensory fibers, rendering weakness its predominant clinical sign, described in the literature
as “hidden paresis” [33]. The hand will look and function close to normal, such that the only problem
is slightly reduced muscle strength (e.g., a 4/5 Manual Muscle Test grade of the Abductor Digiti
Minimi and 1st Dorsal Interossei, compared to the contralateral hand). A few other signs of weakness
can be observed when comparing the impacted hand with the intact hand (Figure 2): 1) the
hypothenar bulk is slightly decreased in size, (2) the small finger postures in involuntary abduction
when opening the hand, (3) the distal transverse palmar arch portrays a slight collapse on the ulnar
side, and (4) the Adductor Pollicis Muscle exhibits weakness during lateral pinch. In this early injury
phase, the intact antagonistic muscles dominate over the weaker ulnar muscles. This motor imbalance
creates fascial tissue change which can alter hand mechanics and eventually impact structure.
Further, the functional impact may not be noticeable to the client. Regardless of client perception,
providers can test for small declines in hand strength by conducting Manual Muscle Tests, observing
targeted hand regions (Figure 1), testing in-hand manipulation skills, witnessing item dropping, or
inquiring about activities of daily living (see Functional Impairments in Table 1C).

Progressed Stage of Nerve Damage (Axonal Loss)

When nerve injury advances from neuropraxia to axonotmesis, muscles begin to atrophy and
lose their bulky appearance. The look of denervated muscles varies from person to person, from hand
to hand, and from muscle to muscle. Several locations in the hand (see Figures 2 and 3) may exhibit
a dramatic hollowing from muscle loss, including (1) the thumb web space (home to the Adductor
Pollicis and 1st Dorsal Interossei), (2) the ulnar side of the palm (the Hypothenar Eminence muscles),
and (3) the spaces between the metacarpal bones (2nd, 3rd, and 4th Dorsal Interossei). This muscle
atrophy, in combination with resulting structural changes, creates a deformed and dysfunctional
hand. That being said, clients may still not be forthcoming about functional deficits, as the lack of
intrinsic hand strength and hand changes can be elusive. Client complaints that lack specificity are a
cue to dig deeper.

Case Description

This case illustrates the importance of providers’ ability to recognize early signs of ulnar nerve
compression and willingness to involve a certified hand therapist (CHT) as part of the rehabilitation
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team. In July of 2022, a healthy active 90-year-old female fell at work onto her outstretched arm,
sustaining a distal radius fracture. She was treated conservatively with a removable wrist splint
under the care of a general orthopedic surgeon. 7 weeks post-injury, she experienced neurogenic
symptoms so severe that she presented to the emergency department. After ruling out the central
nervous system as the cause of her numbness, pain and weakness, she returned to her surgeon.
Magnetic Resonance Imaging and electromyography revealed cervical stenosis as well as peripheral
compressions of the median and ulnar nerves. Only two tests were completed during the in-office
examination, including a Tinel’s test at the carpal tunnel (which was positive) and a gross hand
strength assessment (without focus on isolated muscles). The surgeon focused treatment on the
median nerve, and a carpal tunnel release was performed 14 weeks post-injury. Post-operatively,
general hand weakness and PIP joint stiffness were noted; care included traditional physical therapy
with a plan to return to work in 2 months. After four months of therapy, however, she continued to
suffer from hand weakness, PIP joint stiffness, paresthesia, and pain, and was unable to return to
work.

After 7 months of failed therapy, the client was evaluated by a CHT (occupational therapist).
Findings included diminished sensory perception of all five digits and the ulnar palm as well as
visible muscle atrophy of the thumb webspace and Hypothenar Eminence. Structural deficits of a
flattened distal transverse palmar arch and PIP joint flexion contractures of the small and ring fingers
were noted. Functional complaints consisted of hand weakness, inability to write, and difficulty
unlocking her front door. Further assessment revealed inability to maintain grasp of her pen during
writing and to press her needle into fabric while sewing. Based on these findings, the CHT suspected
ulnar nerve compression and initiated a treatment plan accordingly; custom-designed and fabricated
orthotics were used for deformity correction by reinforcing the distal transverse palmar arch,
blocking the MCP joints in flexion, and redirecting motor force to the PIP joints to achieve full active
motion. Use of the orthotics restored the client’s tissue balance and functional movement patterns.

The CHT recommended that the surgeon consider a diagnosis of ulnar nerve compression given
the motor findings and corresponding hand presentation; however, this diagnosis was dismissed in
the medical note at the client’s follow-up visit. Due to this, after 6 weeks of hand therapy, the client’s
insurance denied continued coverage for hand therapy despite ongoing functional deficits
preventing return to work. The client returned to traditional physical therapy under the supervision
of the provider for five more months without any amelioration of symptoms, and PIP joint
contractures ultimately recurred. Finally, in October 2023, her provider agreed that her symptoms
(i.e., parasthesia, targeted muscle weakness, and deformity pattern) may be sequelae of ulnar nerve
compression. Accordingly, an ulnar nerve trans-position was completed in November 2023, 16
months post-injury. Parasthesia improved, but weakness and structural changes persisted, likely due
to a significantly delayed diagnosis. The client continued to receive physical therapy for 7 more
months without change and never returned to work.

This case highlights the long-term consequences of delayed recognition and treatment of ulnar
nerve compression, emphasizing the impact of missed early intervention on functional recovery and
overall outcomes.

Conclusions

This paper is intended to assist providers in recognizing early signs of ulnar nerve compression
and encourage them to refer impacted clients to hand therapy as soon as possible. Access to CHTs
will help clients receive the advanced rehabilitation skills needed for delicate functional recovery
and for deformity prevention or correction, increasing the likelihood of restored hand performance.
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