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Introduction

Benign peripheral nerve sheath tumors (BPNSTs) account for less 
than 5% of all upper extremity neoplasms and are frequently misdi-
agnosed as other soft-tissue masses, such as ganglion cysts, myxo-
mas, or fibromas. Among BPNSTs, schwannomas (neurilemmomas) 
are the most common, followed by neurofibromas, lipofibromatous 
hamartomas, and perineuriomas. Schwannomas arise from the 
pathological proliferation of myelinating Schwann cells, typically due 
to biallelic inactivation of a tumor suppressor gene on chromosome 
22 encoding the merlin protein. Although genetic conditions such as 
neurofibromatosis type 2 and schwannomatosis (previously referred 
to as neurofibromatosis type 3) may predispose to multiple tumors, 
most schwannomas are solitary.

Myelinating Schwann cells envelop axons and facilitate saltatory 
conduction. As a result, schwannomas typically grow adjacent to 
nerves without infiltrating axons – unlike neurofibromas, which 
originate from non-myelinating Schwann cells and are intraneural. 
This distinction has significant implications for both clinical 
presentation and surgical management. Schwannomas are usually 
round or oval and grow eccentrically along the nerve, allowing en 
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bloc excision while preserving fascicular integrity. In contrast, 
neurofibromas are fusiform, centrally located within the nerve, and 
often require nerve resection and reconstruction. Although 
schwannomas are benign, malignant transformation is extremely 
rare [1].

Clinically, patients usually present with a slow-growing, painless 
mass. Compression may lead to paresthesia or numbness in the 
sensory distribution of the affected nerve or discomfort upon 
palpation, often eliciting a positive Tinel’s sign. Motor symptoms, 
such as weakness or muscle atrophy, may also occur. Schwannomas 
are more frequently found on the flexor aspect of the forearm but can 
arise in any peripheral nerve.

Ultrasound is the preferred initial diagnostic tool, typically 
revealing a well-encapsulated, hypoechoic mass with minimal 
vascularity, mobile with respect to surrounding tissues. Magnetic 
resonance imaging (MRI) remains the gold standard, showing a 
hyperintense signal on T2-weighted images and iso- or slightly 
hyperintense signal on T1-weighted sequences. The presence of a 
‘target sign’, suggestive of an ancient schwannoma, represents a 
distinctive pattern characterized by a peripheral hyperintense rim 
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and a central hypo- or iso-intense focus, reflecting differences in 
tissue composition between the myxomatous outer layers and the 
fibrocollagenous inner core [2].

Surgical excision is recommended due to the lesion’s progressive 
growth and the inability to confirm diagnosis without histopathology. 
Needle biopsy is contraindicated due to the high risk of axonal injury 
and subsequent functional impairment.

It is essential to inform patients of the potential for transient nerve 
dysfunction lasting 6 to 12 months after schwannoma removal. In the 
case of neurofibromas, nerve resection and microsurgical grafting 
may be necessary. For critical nerves or main trunks, if a neurofibroma 
is identified intraoperatively, excision may be reconsidered in favor of 
preserving nerve function.

Microsurgical techniques are employed to optimize outcomes. 
After longitudinal epineurial incision, schwannomas can be dissected 
and removed en bloc by isolating and protecting unaffected axons. 
Local recurrence is rare. Histologically, schwannomas exhibit two 
characteristic patterns: Antoni type A (high cellularity) and Antoni 
type B (low cellularity). Immunohistochemically, S100 protein is a 
sensitive marker for identifying Schwann cell tumors [3].

Although schwannomas may involve any peripheral nerve, their 
occurrence within the deep motor branch of the ulnar nerve 
(DMBUN) is exceedingly rare. The DMBUN plays a crucial role in 
hand function, innervating most of the intrinsic muscles, including 
the hypothenar group, interossei, the two ulnar-sided lumbricals, 
the deep head of the flexor pollicis brevis, and the adductor pollicis 
[4]. Tumors affecting this branch can impair fine motor coordination 
and grip strength.

Despite several reviews having already examined neurilemmomas 
of the upper limb [5, 6], the exceptional rarity of schwannomas of the 
DMBUN means that the existing literature consists primarily of 
isolated case reports, with no prior systematic review and limited 
evidence available to guide optimal surgical management.

The primary aim of this study is to conduct a systematic review of 
the literature, supplemented by a new case report, in order to map all 
documented anatomical sites of tumor origin. A secondary objective 
is to elucidate preoperative clinical features, prognostic factors, and 
optimal surgical strategies for these rare tumors.

Materials and methods

This study was conducted as a systematic review with an accompany-
ing case report, in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines [7]. It was 
designed to identify all published cases of schwannomas involving 
the DMBUN. A comprehensive literature search was performed using 
two major electronic databases: MEDLINE via Ovid (from 1946 to April 
30, 2025) and Scopus (all years available). The search strategy 
employed a combination of Medical Subject Headings (MeSH) and 
free-text terms.

To capture relevant studies, search terms included variations of 
‘schwannoma’, such as ‘neurilemmoma’, ‘neurilemoma’, ‘neurinoma’, 
‘nerve sheath neoplasm’, ‘nerve sheath tumour’, ‘peripheral nerve 
tumour’, and ‘benign peripheral nerve sheath tumour’, combined 
with anatomical terms such as ‘ulnar nerve’, ‘deep motor branch’, 
‘deep branch’, ‘motor branch’, ‘deep motor branch of the ulnar nerve’, 
‘DMBUN’, ‘Guyon canal’, ‘Guyon’s canal’, ‘hypothenar’, ‘interosseous’, 
and ‘adductor pollicis’. These were further refined with location-
specific terms including ‘hand’, ‘palm’, ‘palmar’, and ‘wrist’. The three 
concept groups were linked using the Boolean operator ‘AND’.

Eligible studies included original case reports, case series, or 
cohort studies that reported schwannomas involving the DMBUN, 
published in English and available in full text, and that provided 

detailed information on patient demographics, clinical presentation, 
diagnostic workup, treatment modality, and outcomes.

Studies were excluded if they were review articles without original 
cases, lacked adequate clinical or surgical detail, focused solely on 
schwannomas of the main trunk of the ulnar nerve without deep 
motor branch involvement, were published in languages other than 
English without accessible translations, or were conference abstracts, 
editorials, or duplicate publications without primary case data.

Two independent reviewers screened all titles and abstracts to 
assess potential eligibility. Full-text articles of selected studies were 
retrieved and evaluated for final inclusion based on the 
aforementioned criteria. Disagreements were resolved through 
discussion, and if consensus could not be reached, a third reviewer 
was consulted.

Data were extracted using a standardized form. For each case, the 
following variables were collected: patient age and sex, presenting 
symptoms and clinical findings, diagnostic methods including 
imaging and electromyography, tumor characteristics such as size 
and anatomical location within the DMBUN, surgical approach and 
technique, histopathological features, postoperative outcomes and 
complications, and follow-up duration.

The methodological quality of the included case reports was 
assessed using the Joanna Briggs Institute (JBI) Critical Appraisal 
Checklist for Case Reports [8]. Each study was evaluated across eight 
domains: reporting of patient demographics, clinical history and 
presentation, current clinical status, diagnostic process, details 
of the intervention, clinical outcomes following intervention, 
documentation of adverse events, and the presence of key clinical 
insights or lessons.

Due to the rarity of DMBUN schwannomas and the expected 
heterogeneity across included studies, a narrative synthesis approach 
was adopted. Findings were summarized qualitatively according to 
patient characteristics, clinical features, diagnostic and surgical 
approaches, and postoperative outcomes.

Artificial intelligence tools were employed solely to assist with 
literature organization, reference formatting, and optimization of 
manuscript structure. No AI was used in the processes of data collection, 
clinical interpretation, or content generation. All clinical judgments, 
analyses, and conclusions represent the original work of the authors.

This study involved no animal subjects. All procedures involving 
human participants were conducted in accordance with the ethical 
standards of the institutional research committee and the 1964 
Declaration of Helsinki and its later amendments or comparable 
ethical guidelines.

New case report

In addition to the systematic review, we present a novel case of a 
schwannoma arising from the DMBUN, treated at our institution. 
Written informed consent was obtained from the patient for the pub-
lication of clinical details and images related to the case.

Results

The systematic literature search retrieved 844 records through 
database queries (MEDLINE: 102; Scopus: 742). After removing 232 
duplicates, 612 records remained for title and abstract screening. Of 
these, 542 were excluded as irrelevant, leaving 70 full-text articles 
assessed for eligibility.

The primary reasons for exclusion included the absence of DMBUN 
involvement (n = 42), exclusive involvement of the main ulnar trunk 
(n = 15), insufficient clinical details (n = 3), non-English language 
without available translation (n = 1), and duplicate reports (n = 2).
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Ultimately, seven studies reporting eight cases of schwannomas 
involving the DMBUN met the inclusion criteria and were 
incorporated into the qualitative synthesis, spanning a period of 
73 years (1952–2022) (Figure 1) [9–15]. Including our newly 
described case, a total of nine cases were analyzed (Table 1) and 
anatomically mapped (Figure 2).

Histologically confirmed schwannomas were diagnosed in five 
cases (55.6%), including the present one, with positive 
immunohistochemical staining for S100 protein. Four cases were not 
included in the statistics: two (22.2%) were diagnosed as 
neurofibromas, one (11.1%) as an intraneural cyst, and one (11.1%) 
remained a probable neuroma based on clinical characteristics.

The median age at presentation was 60 years (range: 35–78 years), 
including three males and two females. The right hand was affected 
more frequently (three of five cases). The most common presenting 
features were pain or aching (three of five), a hypothenar mass (two of 
five), loss of hand dexterity (two of five), and ulnar paresthesia (one of 
five). The duration of symptoms prior to presentation ranged from 
acute onset to several years.

Complete functional restoration was achieved in three cases 
(60%), while no recovery was observed in the remaining two cases 
(40%). Among those with complete recovery, the time to functional 
improvement ranged from 4 to 6 months. No clear association was 
observed between postoperative nerve function and tumor size, 
patient age, or time since symptom onset, however, the most recent 
schwannoma excisions, performed with microsurgical techniques 
and the aid of pre-operative MRI, yielded the most favorable results. 
Thus far, no cases of local recurrence have been reported for 
neurinomas involving the DMBUN.

Quality assessment

Quality appraisal revealed considerable temporal variability, reflect-
ing changing standards of clinical reporting over time. More recent 
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Figure 1.  Study flow chart.



68   F. PANTALEONI ET AL.

cases (2021–2025) demonstrated high methodological quality, with 
JBI scores ranging from 7 to 8 out of 8. In contrast, earlier reports 
(1952–1982) received moderate scores (4–6 out of 8), primarily lim-
ited by outdated diagnostic tools and less detailed documentation. 
Preoperative MRI was employed only in the four most recent 
schwannoma cases, while the preceding five did not include 
imaging.

New case presentation

A 61-year-old woman with no significant medical history was referred 
to the Hand Surgery and Microsurgery Department at the University 
Hospital of Modena for evaluation of a mass on the ulnar aspect of 
the right palm. She reported discomfort during gripping and 
decreased hand dexterity.

On examination, a firm, mobile nodule was palpable. Palpation 
elicited mild numbness in the ulnar digits and discomfort radiating 
across the hand (Figure 3). Ultrasound imaging revealed a well-
encapsulated lesion adjacent to the ulnar nerve in the distal segment 
of Guyon’s canal. MRI demonstrated a hyperintense signal on T2-
weighted sequences and an isointense signal on T1-weighted 
sequences (Figure 4). Following informed consent, surgical excision 
was performed.

Through an extended approach to Guyon’s canal, the ulnar artery 
and the sensory branches to the fourth and fifth digits were identified 
and gently retracted. The lesion originated from the DMBUN at the 
VT2 and VT3 trunk divisions (Figure 5A). Intraoperative findings were 
highly suggestive of a schwannoma (Figure 5B). Under magnification 
and using microsurgical instruments, a longitudinal incision of the 
epineurium was made, and the tumor was excised en bloc (Figure 
6A). The axons, stretched by the lesion’s significant size (2.5 × 1.9 × 2.0 
cm), were preserved intact (Figure 6B). Histopathological analysis 
confirmed a benign neurilemmoma, with strong positivity for S100 
protein.

Figure 2.  Anatomical illustration of the DMBUN summarizing the distribu-
tion of schwannomas reported in the literature to date: instances confirmed 
by histology or immunohistochemistry are marked in red, while unconfirmed 
cases are indicated in black. DMBUN: deep motor branch of the ulnar nerve; 
UN: ulnar nerve; SUN: superficial branch of ulnar nerve; VT1: vertical trunk for 
abductor digiti minimi muscle and flexor digiti minimi brevis muscle; VT2: ver-
tical trunk for opponens digiti minimi muscle, 4th palmar interosseous muscle 
and 4th lumbrical muscle; VT3: vertical trunk for 3rd palmar interosseous mus-
cle and 3rd lumbrical muscle; HT1: horizontal trunk for 2nd palmar interosseous 
muscle and 2nd dorsal interosseous muscle; HT2: horizontal trunk for adductor 
pollicis muscle and flexor pollicis brevis muscle.

Figure 3.  Preoperative clinical image showing a slight ulnar bump.

Figure 4.  On MRI, the schwannoma appears: (A) hyperintense relative to mus-
cle on T2-weighted sequences and (B) isointense on T1-weighted sequences. 
MRI: magnetic resonance imaging.
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Postoperatively, the patient exhibited an intrinsic-minus hand 
posture for 2 months, without sensory deficits. An intrinsic-plus night 
splint was fabricated to assist in passive correction. After this period, 
clawing of the ring and little fingers resolved spontaneously, and the 
patient gradually regained dexterity and hand function. At 5 months 
post-surgery, she had achieved full functional recovery. At 2-year 
follow-up, she remained asymptomatic, with no signs of recurrence 
or residual discomfort (Figure 7).

Discussion

This systematic review presents the most comprehensive analysis to 
date of schwannomas involving the DMBUN, encompassing five his-
tologically confirmed cases reported over a 73-year period [9–15]. 
The exceptional rarity of these tumors is underscored by the limited 

number of publications, despite the widespread adoption of high-res-
olution imaging and heightened awareness of peripheral nerve 
pathologies in recent decades.

The slight male predominance and right-hand involvement 
observed in this series are likely attributable to sampling bias rather 
than indicative of true epidemiological trends. Most symptoms 
reported by patients were subjective and primarily related to 
neuropathic compression of either the superficial branch of the ulnar 
nerve or the DMBUN.

Our case is the first to describe a schwannoma simultaneously 
involving both the VT2 and VT3 trunks. Despite the tumor’s relatively 
large size (2.5 × 1.9 × 2.0 cm) and the involvement of multiple nerve 
branches, complete functional recovery was achieved. This outcome 
suggests that tumor size alone may not be a dominant prognostic 
factor in the limited cases reported to date; rather, preservation of 

Figure 5.  (A) From proximal to distal: on the left, the 
ulnar nerve divides into the motor branch (deep) 
and the sensory branch (superficial), the latter gives 
rise to the common digital nerve to 4th and 5th fin-
gers distally isolated. On the right, the ulnar artery 
is retracted along with flexor digitorum superficialis V 
leaving the schwannoma of the DMBUN between the 
hypothenar muscles and the flexor digitorum profun-
dus V. (B) The tumor is isolated from all surrounding 
anatomical structures. DMBUN: deep motor branch 
of the ulnar nerve.

Figure 6.  (A) The neurilemmoma is shelled out from 
the DMBUN without causing axonal injury. (B) The 
nerve fascicles of the DMBUN appear elongated but 
remain continuous and unharmed. DMBUN: deep 
motor branch of the ulnar nerve.
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nerve fascicle integrity during surgical excision appears to be critical. 
Furthermore, no correlation was observed between patient age or 
time since tumor onset and final outcome.

The literature review highlights several potential prognostic 
factors. Firstly, the time period in which surgery was performed: 
more recent cases demonstrated better outcomes, likely due to 
advances in preoperative imaging, microsurgical techniques, and 
the improved surgical understanding of peripheral nerve 
pathologies. Secondly, anatomical location: tumors arising from 
more proximal segments of the DMBUN appeared to be easier to 
resect, possibly owing to the larger caliber of the nerve trunk, which 
may facilitate fascicular dissection. Thirdly, histological subtype: 
confirmed schwannomas were associated with better clinical 
outcomes compared to neuromas, neurofibromas, or intraneural 
cysts. This may be attributed to the peripheral and encapsulated 
nature of schwannomas, which allows en bloc excision without 
sacrificing functional fascicles. Lastly, the surgical approach: 
resections involving transection of the nerve trunk led to poorer 
outcomes, whereas meticulous microsurgical dissection with 
preservation of fascicles correlated with superior recovery – 
emphasizing the importance of precise surgical technique [9–15].

Based on these findings, we propose an experience based 
management algorithm aimed at optimizing outcomes in suspected 
DMBUN schwannomas. Preoperative evaluation should consistently 
include high-resolution MRI to assess the lesion’s relationship to 
surrounding nerve fascicles. This may facilitate differential diagnosis 
and reveal proximity to the DMBUN branching pattern.

The recommended surgical strategy involves an extended Guyon’s 
canal approach, utilizing microsurgical instruments under 
magnification. A longitudinal epineurial incision should be followed 
by gentle blunt dissection of the lesion, with maximal preservation of 
functional fascicles [16].

Currently, there is no evidence supporting the superiority of any 
specific postoperative regimen. Therefore, we recommend early 
active mobilization during the day, combined with nocturnal splinting 
in an intrinsic-plus position to prevent the development of a fixed 
intrinsic-minus posture during the potential transient neuropraxic 
phase, which may last up to 6 months postoperatively. Follow-up 
should include serial assessments at 1, 3, 6, and 12 months to monitor 
neurological recovery and functional restoration [17].

Limitations and clinical significance

This review is subject to inherent limitations due to the rarity of the 
condition and the nature of the available data. Publication bias is a 
concern, as more remarkable or favorable outcomes are more likely 
to be reported, potentially inflating success rates. Observer bias may 
also be present, as methodological quality was assessed using the JBI 
checklist, which involves some degree of subjectivity despite dual 
independent review. Information bias is introduced by the heteroge-
neity among reported cases in terms of tumor location, surgical tech-
nique, follow-up duration, and outcome metrics, which complicates 
direct comparisons. Additionally, the small and heterogeneous sam-
ple size limits statistical power and increases the influence of individ-
ual cases on the overall findings.

Nevertheless, this study addresses critical gaps in the literature by 
offering the first anatomical mapping of DMBUN schwannomas and 
demonstrating that even large tumors exceeding two centimeters in 
diameter can be safely excised with complete functional preservation, 
provided that a meticulous microsurgical technique is applied.

Conclusion

Schwannomas of the DMBUN are exceedingly rare lesions with highly 
variable clinical outcomes. Nonetheless, although evidence is limited, 
available data suggest that accurate preoperative imaging assess-
ment and careful intraoperative microsurgical dissection may allow 
favorable outcomes, even in large lesions. This study lays the ground-
work for evidence based management by presenting the largest sys-
tematic analysis to date and by proposing a structured experience 
based treatment algorithm.
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