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Role of Hoffmann sign in predicting the clinical manifestation and postoperative functional recovery of patients
with degenerative cervical disorder

SUN Kai-qiang, SUN Xiao-fei, HUAN Le, SHI Jian-gang’
The Second Ward, Department of Spinal Surgery, Changzheng Hospital, Naval Medical University (Second Military Medical
University), Shanghai 200003, China

[ Abstract ] Objective To explore the clinical value of Hoffmann sign in patients with degenerative cervical
disorder. Methods The clinical data of 104 patients with degenerative cervical disorder who underwent anterior cervical
decompression and fusion in our department from Jun. 2017 to Jan. 2019 were retrospectively analyzed, including
49 Hoffmann sign-positive patients and 55 Hoffmann sign-negative patients. The patients were followed up for at least
12 months. The general clinical manifestations, clinical signs, magnetic resonance imaging (MRI), preoperative clinical
scores, perioperative complications and postoperative neurological function recovery were evaluated. The correlations
between Hoftmann sign and preoperative clinical scores were evaluated by the receiver operating characteristic (ROC) curve.
Results Compared with the Hoffmann sign-negative group, the patients in the Hoffmann sign-positive group had more
hyperintense spinal cord and worse preoperative Japanese Orthopaedic Association (JOA) and Nurick scores (all £<<0.05).
ROC curve analysis showed that the sensitivity, specificity and area under curve (AUC) of Hoffmann sign were 85.29%,
42.22% and 0.666 (95% confidence interval [CI] 0.547-0.785, P=0.012) in predicting preoperative JOA score and were
67.65%, 75.56% and 0.731 (95% CI 0.618-0.845, P<<0.01) in predicting Nurick score, respectively. JOA score in isolation
analysis showed that the upper limb motor function and lower limb sensory function of the patients were worse in the
Hoffmann sign-positive group than in the Hoffmann sign-negative group (both <<0.01). ROC curve analysis showed that
the sensitivity, specificity and AUC of Hoffmann sign were 47.06%, 80.00% and 0.679 (95% CI 0.561-0.798, P=0.007) in
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predicting upper limb motor function and were 44.12%, 84.45% and 0.660 (95% CI 0.536-0.783, P=0.016) in predicting

lower limb sensory function, respectively. There was no significant difference in the incidence of perioperative complications

between the 2 groups. At the final follow-up, the postoperative functional recovery rate was lower, and the upper limb

motor function and lower limb sensory function of the patients were worse in the Hoffmann sign-positive group than in the

Hoffmann sign-negative group (all P<<0.05). Conclusion Hoffmann sign can be used as a reliable clinical index to reflect

the preoperative clinical presentation and postoperative functional recovery of patients with degenerative cervical disorder,

especially to predict the recovery of upper limb motor function and lower limb sensory function.

[ Key words | Hoffmann sign; degenerative cervical disorders; clinical manifestations; diagnosis; treatment
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Tab 1 Preoperative general information of patients with degenerative cervical disorder

in Hoffmann sign-positive and -negative groups

Item Negative N=155 Positive N=49 Statistic P value
Gender, n (%) 1 =2.676 0.102
Male 32 (58.2) 36 (73.5)
Female 23 (41.8) 13 (26.5)
Agel/year, median (range) 56 (28-78) 54 (32-77) U=846.5 0.859
Duration of symptoms/month, median (range) 4.0 (0.5-120.0) 12.0 (1.0-156.0) U=2846.5 0.001
Clinical diagnosis, 7 (%) £ =18911 <0.01
Cervical spondylotic myelopathy 12 (21.8) 31 (63.3)
Cervical spinal stenosis 33 (60.0) 12 (24.5)
Cervical spondylotic radiculopathy 10 (18.2) 6(12.2)
Follow-up period/month, x & 16.0+3.9 16.74+5.2 t=0.582 0.563
Knee hyperreflexia, n (%) 34 (61.8) 48 (98.0) 2 =20.294 <0.01
Achilles tendon hyperreflexia, n (%) 15 (27.3) 35(71.4) 2'=20.240 <0.01
Compressed level, n (%)
Cys 50.1) 0 2 =4.680 0.059
Cyy 36 (65.5) 31(63.3) £=0.054 0.816
Cus 44 (80.0) 42 (85.7) 27 =0.591 0.442
Css 51(92.7) 46 (93.9) 2 =0.055 0.815
Cerr 39 (70.9) 24 (49.0) 1=5218 0.022
Intramedullary hyperintensity, 7 (%) 20 (36.4) 29 (59.2) £ =5.416 0.027
Clinical score
JOA score, xts 123+2.8 10.8+2.7 t=2.092 0.040
Nurick score, median (range) 2.0 (1.0-5.0) 3.0 (1.0-5.0) U=411.0 <0.01
NDI score, median (range) 18.0 (5.0-33.0) 18.0 (4.0-33.0) U=736.5 0.781
VAS score, median (range) 4.0 (0.0-10.0) 4.0 (0.0-10.0) U=660.5 0.292

JOA: Japanese Orthopaedic Association; NDI:

Neck disability index; VAS: Visual analogue scale.
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Fig1 ROC curves of Hoffmann sign in predicting preoperative clinical scores of patients with degenerative cervical disorder

A: ROC curve of Hoffmann sign in predicting JOA score; B: ROC curve of Hoffmann sign in predicting Nurick score; C: ROC

curve of Hoffmann sign in predicting VAS score; D: ROC curve of Hoffmann sign in predicting NDI score. ROC: Receiver operating

characteristic; JOA: Japanese Orthopaedic Association; VAS: Visual analogue scale; NDI: Neck disability index; AUC: Area under curve.
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Tab 2 Preoperative JOA score in isolation of patients with degenerative cervical disorder

in Hoffmann sign-positive and -negative groups

Item Negative N=55 Positive N=49 Statistic P value

Upper limb

Motor function, x+s 2.9+0.6 2440.6 t=3.518 0.001

Sensory function, median (range) 0.0 (0.0-2.0) 0.0 (0.0-1.0) U=674.0 0.269
Lower limb

Motor function, median (range) 3.0 (0.0-4.0) 3.0 (2.0-4.0) U=663.0 0.293

Sensory function, median (range) 2.0 (0.0-3.0) 1.0 (0.0-2.0) U=521.0 0.009
Sensory function of trunk, median (range) 2.0 (0.0-3.0) 2.0 (0.0-2.0) U=1747.0 0.832
Bladder function, median (range) 3.0 (1.0-3.0) 3.0 (1.0-3.0) U=719.0 0.493

JOA: Japanese Orthopaedic Association.

23 REWERFES>FBRFRYFLEEL KK
BV, 2SR M4 B 1 JOA P43 Fil Nurick
VRO B K 52 38 5 7 R S AR [T 20 A b 1 A 2
(P¥<<0.05) , {HMZH B 1) NDI PE53F1 VAS 1
srzEsegi e EE L (P¥#>0.05, %3) . JOA

WIRTE53 3 A 45 R R, R 2AE FH ML B R IR
Rl T G2 ST RE R T BB D B o SR 2
TEBAPEL B E AR LR [3.5 (2.0~4.0) F7 vs 4.0
(3.0~4.0) 43, 2.0 (0.0~2.0) 4+vs2.0 (1.0~3.0)
a1, ER¥AGIHEE L (P#<0.05) 5 1ML



S 731 PR, S SR T SR A P S0 A I PR BN S5 D eI A2 1) Bt

e 713 -

R IRGE T REFN T iz sh I REAS o 58 e 2 AERA M4
A (1.0 (0.0~2.0) 43 vs 2.0 (0.0~2.0) 4. 4.0
(2.0~4.0) 7rvs 4.0 (2.0~4.0) 4y ] ZH TG
TR (PY>0.05) o X BT AR L AE,

FERSAEFAMEAL 3 B I Cs MRZAR MR, 3 f
FIH PR, S5 0 B A O R, 2 51 SR

100
75+
X
E
£ S0f
[75] i
25| AUC=0.679
4 P=0.007
Y . . DA
25 50 75 100
100—specificity/%
100 -
75+

Sensitivity/%
4
S
T

AUC=0.629
P=0.050

251

| | . , C
25 50 75 100
100—specificity/%

FEENE, 1 IR T REEAL . IR SRR
AR R 1 BB C 2 MR PR, 3 5] 3 B
PESR, 4 B IR R, 2 53R B e
1 Bl B TR L s WAL BT AR I A e
HERERZES TR IR (P>0.05, £3) .

100 -

75+

Sensitivity/%
W
S
T

251 AUC=0.560
4 P=0.368

0 L L . . B

25 50 75 100
100 —specificity/%

100 -

75|
©
B

2 S0r

sk /L AUC=0.660
. P=0.016
N/ N

25 50 75 100
100—specificity/%

2 EXR SRR T B B E ARBT JOA TIT 45 H) ROC %k

Fig2 ROC curves of Hoffmann sign in predicting JOA score in isolation of patients with degenerative cervical disorder

A: ROC curve of Hoffmann sign in predicting upper limb motor function; B: ROC curve of Hoffmann sign in predicting upper limb

sensory function; C: ROC curve of Hoffmann sign in predicting lower limb motor function; D: ROC curve of Hoffmann sign in

predicting lower limb sensory function. JOA: Japanese Orthopaedic Association; ROC: Receiver operating characteristic; AUC: Area

under curve.
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Tab 3 Clinical scores at final follow-up and perioperative complications of patients with degenerative cervical

disorder in Hoffmann sign-positive and -negative groups

Item Negative N=155 Positive N=49 Statistic P value

Clinical score, median (range)

JOA score 16.0 (13.0-17.0) 15.0 (7.0-17.0) U=540.5 0.021

Nurick score 0.0 (0.0-5.0) 1.0 (0.0-3.0) U=340.0 <0.01

VAS score 2.0 (0.0-8.0) 2.0 (0.0-8.0) U=669.0 0.313

NDI score 6.0 (0.0-22.0) 7.0 (0.0-30.0) U=1742.5 0.826
Recovery rate/%, median (range)

JOA score 75.0 (40.1-100.0) 63.0 (17.0-100.0) U=532.0 0.017

Nurick score 100.0 (0.0-100.0) 36.5 (0.0-100.0) U=386.0 <0.01

NDI score 63.0 (27.4-100.0) 58.0 (15.3-100.0) U=672.0 0.359
Complication, n (%) £=0.762 0.944

C; nerve palsy 1(1.8) 3(6.1)

Axial pain 3(5.5) 3(6.1)

Dysphagia 4(7.3) 5(10.2)

Hoarseness 2 (3.6) 2(4.1)

Neurological deterioration 1(1.8) 1(2.0)

JOA: Japanese Orthopaedic Association; VAS: Visual analogue scale; NDI: Neck disability index.
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Tab 4 Clinical parameters of patients with degenerative cervical disorder with different

recovery rates of JOA score

ltem Recove]i/y :r'c;t;i<75% Recove]rvy :r'c;t3e>75% Statistic P value
Hoffmann sign, n (%) 21=5.506 0.019
Positive 30 (58.8) 19 (35.8)
Negative 21 (41.2) 34 (64.2)
Duration of symptoms/month, median (range) 9.0 (0.5-156.0) 5.0 (0.5-120.0) U=688.0 0.398
Intramedullary hyperintensity, 7 (%) 30 (58.8) 19 (35.8) £=5.506 0.019
Preoperative clinical score
JOA score, x5 9.6+2.5 13.3£1.7 t=7.682 <<0.01
Nurick score, X+ 2.6+1.0 1.9+0.9 t=3.220 0.002
NDI score, median (range) 19.0 (5.0-42.0) 16.0 (4.0-33.0) U=502.0 0.007
VAS score, median (range) 4.0 (0.0-10.0) 4.0 (0.0-10.0) U=1761.0 0.898
Preoperative JOA score in isolation
Motor function of upper limb, median (range) 2.0 (1.0-3.0) 3.0 (1.0-4.0) U=356.0 <0.01
Motor function of lower limb, x +s 2.6E£1.0 33+0.8 t=3.582 0.001
Sensory function of upper limb, median (range) 0.0 (0.0-1.0) 0.0 (0.0-2.0) U=4725 <0.01
Sensory function of lower limb, median (range) 0.0 (0.0-2.0) 2.0 (0.0-3.0) U=351.0 <0.01

JOA: Japanese Orthopaedic Association; NDI: Neck disability index; VAS: Visual analogue scale.
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