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Outcome of Schwannoma Resection at Upper Extremity with
Preservation of Nerve Fascicle

Jin Hee Choi, Tae Yeong Yang, Tae Kyung Lee, Sang Hyun Woo

W Institute for Hand and Reconstructive Microsurgery, W General Hospital, Daegu, Korea

Purpose: To analyze the risk factors and the rate of neurological complication occurring after micro-surgical enucleation
of schwannoma, and the relationship between single fascicle resection and neurological deficiency.

Methods: From January 2010 through September 2018, a total of 65 patients underwent micro-surgical enucleation for
schwannoma in the forearm and hand. The factors affecting new neurological deficiency after surgery were analyzed, and
the differences in neurological incidence were compared between those that preserved the fascicle and those that were un-
avoidable to resect the fascicle at surgery.

Results: Immediately neurological complications were reported in 16 patients (24.6%) after the surgery, with 4 patients
(6.2%) remaining in the final outcome. Neurological complication (50.0%) was higher in case of resection of fascicle at
surgery (hazard ratio, HR=18.791, p<0.05). The preoperative misdiagnosis also increased the incidence of neurological
complications (HR=10.693, p<0.05).

Conclusion: Accurate diagnosis before surgery and preservation of the nerve fascicle at surgery are important to reduce
postoperative neurological complications in the treatment of schwannoma. For accurate diagnosis, detailed history tak-
ing, physical examination and magnetic resonance imaging should be actively done, and during surgery, efforts should be
made to preserve the nerve fascicle as much as possible by using microscopic surgical techniques.
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Fig. 1. (A) Ultrasonographic imaging of a 78-year-old male patients shows hypoechogenic mass with small vascularity. (B) On
magnetic resonance imaging, sagittal T1-weighted image revealed a homogenously enhancing tumor expanding the superficial
branch of radial nerve. (C) Magnetic resonance neurography image demonstrated high signal of the tumor and longitudinal course
of the nerve. (D) Intraoperative photograph showing the tumor prior to capsulotomy and enucleation. (E) Under microscope,
completely intra-capsular enucleation was done. (F) After enucleation, all nerve fascicle was preserved.
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27.7%, A7 (radial nerve)o] 26.2%=% H]<8}9 Y,
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Table 1. Demographics of the patients with schwannoma of the upper extremity

Characteristic All (n=65) Preservation® (n=53) Resection’ (n=12) p-value
Age (yr) 50.3 (13-82) 51.0 (24-82) 47.4 (13-78) 0.499
Sex 0.188
Female 40 (61.5) 35 (66.0) 5(41.7)
Male 25 (38.5) 18 (34.0) 7 (58.3)
Laterality 0.346
Left 34 (52.3) 26 (49.1) 8 (66.7)
Right 31 (47.7) 27 (50.9) 4(33.3)
Location 0.012*
Hand 45 (69.2) 33 (62.3) 12 (100)
Forearm 20 (30.8) 20 (37.7) 0(0)
Nerve 0.017
Median 30 (46.2) 20 (37.7) 10 (83.3)
Ulnar 18 (27.7) 17 (32.1) 1(8.3)
Radial 17 (26.2) 16 (30.2) 1(8.3)
Preoperative symptom
Tinel 20 (30.8) 17 (32.1) 3(25.0) 0.741
Tenderness 16 (24.6) 12 (22.6) 4 (33.3) 0.470
Spontaneous pain 12 (18.5) 10 (18.9) 2 (16.7) <0.999
Duration of tumor (yr) 3.8 (0.1-20) 3.3(0.1-20) 5.5(0.1-10) 0.114
Size (mm) 15.6 (6-38) 15.9 (6-38) 13.8 (7-35) 0.200
Preoperative diagnosis rate 46 (70.8) 40 (75.5) 6 (50.0) 0.080

Values are presented as median (range) or number (%).

*Group of completely intra-capsular enucleation with preservation of fascicle. ‘Group of incompletely intra-capsular enucleation

with resection of fascicle. *Statistically significant.

Fig. 3. Locations of the schwan-
nomas and the nerves involved (left:
forearm, right: hand, red: radial
nerve, yellow: median nerve, blue:
ulnar nerve).

90

www.handmicro.org



Jin Hee Choi, et al. Schwannoma Resection with Intra-Capsular Enucleation

AA A 5 & A AFTH FAAOE Tinel TF
£ B3l A7 2091(30.8%), &0l 16(24.6%), A%
A 552 5l A7t 1291(18.5%)92H, 40] 9le
BFE 2278(33.8%) U%tH(Table 2). AHLH 55 &
QA FRENA & A AA5F5F(visual analogue
scale, VAS)Z 5.2%0]3lon & & BE JFH A 55
2 A

g4t ol3t 7172 3.8 (171¥-209)01 0 ¥ A
71% B+ 15.6 mm (6-38 mm)Z AUt & A
G4 AARA 2L3HE & 609914 AFBE YT MRIE=
% 499 91A AFHA. AAZ2E0 FA AFEL
2= 45% (124E 55%), MRIE 81.6% ($124
18.4%)%tHTable 2). & H 233 £+= MRIZ 4173
Z2 AP A= 4675(70.8%)°1 AtH(Table 1).

FE T F 16924.6%)°014 27] A3 FBS=
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Table 2. Preoperative symptom rate and positive diagnosis
rate in preoperative image study

Diagnosis
Characteristic Not performed
) -
Symptoms 43 (66.2)* 22 (33.8) -
usS 27 (45.0)* 33 (55.0) 5
MRI 40 (81.6)* 9(18.4) 16

Values are presented as number (%). Symptoms include Tinel
sign, tenderness and spontaneous pain.

US: ultrasonogram, MRI: magnetic resonance imaging.
*Positive diagnosis rate.

A1 20.0% (2090 & 4°1), 26.7% (459 & 12°)FoH &
ofu|gt Zol = YUAUTHp=0.757).

7384 S I8 A A BA00A o], 4,
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Uebgthhazard ratio, HR=18.791). & A AF%xF
= OE SYLE Aske A9+ AT S5 24
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= SR Sl F9re o]d A E B9l Eolvhar gfot
2 ARl ettt 1A AHxREY e 9F2
o2 ZFNMAE 7PEAE] ZA|E(marginal excision)
= Al¥sk= Ao] ofyet ¢ A ojukg FEeste] A
Y& o9l F&<%(intracapsular enucleation)< 3flof
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Table 3. Postoperative neurologic deficit as completeness of enucleation in schwannoma patient

Neurologic deficit All Preservation of fascicle Resection of fascicle value
& (n=65) (n=53) (n=12) p
Immediately 16 (24.6) 10 (18.9) 6 (50.0) <0.05*
Finally 4(6.2) 2 (3.8) 2 (16.7) 0.152°

Values are presented as number (%).
*Pearson’s chi-squared test. 'Fisher's exact test.
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Table 4. Risk factors for neurologic deficit after schwannoma enucleation

Variable Hazard ratio Confidence interval p-value

Age 1.017 0.966-1.071 0.516
Sex 0.901 0.206-3.937 0.890
Laterality 0.785 0.192-3.208 0.736
Location* 3.286 0.344-31.366 0.301
Nerve

Median nerve - 0.374

Ulnar nerve 3.675 0.554-33.688 0.163

Radial nerve 4.319 0.244-55.460 0.347
Preoperative symptom

Positive Tinel sign 2.106 0.401-11.059 0.379

Tenderness 0.593 0.085-4.155 0.599

Spontaneous pain 0.145 0.011-1.852 0.137
Tumor size 0.979 0.875-1.095 0.710
Duration 0.983 0.804-1.203 0.871
Resection of fascicle 18.791 1.812-194.908 <0.05
Preoperative misdiagnosis 10.693 1.250-91.456 <0.05

*Hand vs. Forearm. Statistically significant.
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