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Prognostic Factors for Postsurgical Recovery of
Deltoid Palsy due to Cervical Disc Herniations

Jae-Yoon Chung', Jong-Beom Park"?, Han Chang', Kyung-Jin Song’, Jin-Hyok Kim',
Chang-Hwa Hong', Jung Sub Lee', Sang-Hun Lee', Kwang-Sup Song’,
Jae Jun Yangl, Jae-Hyung Uh', Young-Tae Kim', Jae Min Lee

'Cervical Spine Study Group, Korean Society of Spine Surgery, Seoul, Korea
*Department of Orthopedic Surgery, Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Uijeongbu, Korea

Study Design: Retrospective multicenter study.

Purpose: We aimed to investigate prognostic factors affecting postsurgical recovery of deltoid palsy due to cervical disc herniation
(CDH).

Overview of Literature: Little information is available about prognostic factors affecting postsurgical recovery of deltoid palsy due
to CDH.

Methods: Sixty-one patients with CDH causing deltoid palsy (less than grade 3) were included in this study: 35 soft discs and 26
hard discs. Average duration of preoperative deltoid palsy was 11.9 weeks. Thirty-two patients underwent single-level surgery, 22
two-level, four three-level, and three four-level. Patients with accompanying myelopathy, shoulder diseases, or peripheral neuropathy
were excluded from the study.

Results: Deltoid palsy (2.4 grades vs. 4.5 grades, p<0.001) and radiculopathy (6.4 points vs. 2.1 points, p<0.001) significantly improved
after surgery. Thirty-six of 61 patients (59%) achieved full recovery (grade 5) of deltoid palsy, with an average time of 8.4 weeks.
Longer duration of preoperative deltoid palsy and more severe radiculopathy negatively affected the degree of improvement in deltoid
palsy. Age, gender, number of surgery level, and disc type did not affect the degree of improvement of deltoid palsy. Contrary to our
expectations, severity of preoperative deltoid palsy did not affect the degree of improvement. Due to the shorter duration of preopera-
tive deltoid palsy, in the context of rapid referral, early surgical decompression resulted in significant recovery of more severe grades
(grade 0 or 1) of deltoid palsy compared to grade 2 or 3 deltoid palsy.

Conclusions: Early surgical decompression significantly improved deltoid palsy caused by CDH, irrespective of age, gender, number
of surgery level, and disc type. However, longer duration of deltoid palsy and more severe intensity of preoperative radiating pain
were associated with less improvement of deltoid palsy postoperatively.
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Introduction are progressive or severe neurologic deficits or intractable
radiating pain not responding to conservative treatment.
Operative indications for cervical disc herniation (CDH) The surgery for CDH is intended to relieve radiating pain
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Table 1. Muscle grading based on the manual motor power test

Muscle grade Description

5 Normal Complete range of motion against gravity with full resistance

4 Good Complete range of motion against gravity with some resistance
3 Fair Complete range of motion against gravity

2 Poor Complete range of motion with gravity eliminated

1 Trace Evidence of slight contractibility; no joint motion

0 Zero No evidence of contractibility

and to relieve motor or sensory loss [1,2]. CDH is ap-
proached anteriorly or posteriorly. The surgical outcomes
of CDH have been reported to be successful in terms of
clinical and radiological measures [3,4]. To date, how-
ever, little information has been available on the surgical
outcomes of deltoid palsy due to CDH, because there are
relatively few cases of deltoid palsy due to CDH.

Our literature review yielded only one study that re-
ported surgical outcomes of deltoid palsy due to CDH
[5]. Chang et al. [5] reported that surgical decompression
significantly improves the degree of deltoid palsy due to
cervical radiculopathy. They also reported that deltoid
palsy can occur in patients with CDH at C3-4 and C5-6,
as well as CDH at C4-5, due to variations in motor dis-
tribution or anomalies of the cervical nerve roots. How-
ever, there are two limitations to Chang et al. [5] study.
The first is the small number of cases (14 cases) included
in their study. The second is the absence of an analysis
of prognostic factors affecting recovery of deltoid palsy
due to CDH, after surgery. Therefore, we performed this
retrospective multicenter study on the largest series of
CDH cases associated with deltoid palsy, in the literature
to date, in order to investigate prognostic factors affecting
postsurgical recovery of deltoid palsy due to CDH.

Materials and Methods

This retrospective multicenter study was approved by
the Institutional Review Boards of the 13 participating
hospitals that provided the data. We included a total of 61
patients who underwent surgery between 1998 and 2013
for CDH-related deltoid palsy that did not respond to
conservative treatment. All patients complained of radiat-
ing pain to the scapula, shoulder, or arm, with weakness
of shoulder abduction. The severity of deltoid palsy was
classified into five grades, according to the manual motor

power test described by Klein and Garfin (Table 1) [6].
Neurologic examination showed weakness of shoulder
abduction (less than grade 3) due to deltoid palsy, in all
patients. However, there were no pathologic reflexes, long
tract signs, or increased deep tendon reflexes in any of
the patients. The severity of radiculopathy was recorded
on a visual analog scale with scores from 0 to 10 points.
The type of disc (soft disc or hard disc) was determined
based on plain radiography, computerized tomography
scans, magnetic resonance images, and operative findings.
Patients with accompanying myelopathy, shoulder dis-
eases, or peripheral neuropathy were excluded from the
study. We also excluded patients with grade 4 weakness
of shoulder abduction due to deltoid palsy, to minimize
inter-examiner variation in muscle power grading.

The average age of the 61 patients was 51.4 years (range,
25-69 years). There were 49 men and 12 women. Thirty-
tive patients had CDH involving soft discs, and 26 pa-
tients had CDH involving hard discs. Thirty-two patients
underwent single-level surgery (C4-5, 22; C5-6, 9; C3-4,
1), 22 had two-level surgery (C4-5-6, 19; C3-4-5, 2;
C5-6-7, 1), four had three-level surgery (C4-5-6-7, 4),
and three had four-level surgery (C3-4-5-6-7, 3). Ante-
rior cervical discectomy and fusion was performed in 57
patients, artificial disc replacement in 2 patients, and fo-
raminotomy/discectomy in 2 patients. Average follow-up
was 20.7 months (range, 6-83 months). Follow-up mea-
surements were taken before surgery and postoperatively
at 1, 3, 6, and 12 months, as well as at last follow-up.

The Wilcoxon signed rank test was used to evaluate the
degree of improvement in the severity of deltoid palsy and
radiculopathy following surgery. In addition, the Pearson
test and f-test were used to investigate prognostic factors
of improvement in deltoid palsy after surgery. A p-value
less than 0.05 was considered statistically significant.
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Table 2. Improvement of severity of deltoid palsy and radiculopathy after surgery

Variable Preoperative Last follow-up p-value®
Deltoid palsy (grade) 2.4+0.7 45+0.7 <0.001
Radiculopathy (VAS) 6.4+1.9 2.1+1.3 <0.001
VAS, visual analog scale.
“p-value by the Wilcoxon signed rank test.
Table 3. Prognostic factors affecting the degree of improvement in deltoid palsy after surgery
Factor Correlation coefficient p-value®
Duration of preoperative deltoid palsy —0.350 <0.001
Severity of radiculopathy (arm VAS) —0.338 <0.001
Age -0.170 0.19
No. of surgery levels —0.206 0.1
Severity of preoperative deltoid palsy 0.057 0.66

VAS, visual analog scale.
“p-value by the Pearson test.

Results

The mean duration of deltoid paralysis was 11.9 weeks
(range, 1-156 weeks). Deltoid palsy was improved an av-
erage of 2.1 grades after surgery (grade 2.4+0.7 vs. grade
4.5+0.7, p<0.001). Radiculopathy was also improved at
an average of 4.3 points after surgery (6.4£1.9 vs. 2.1£1.3,
p<0.001) (Table 2). Thirty-six of 61 patients (59%)
achieved full recovery (grade 5) of deltoid palsy, with an
average time of 8.4 weeks (range, 1-54 weeks).

The results of the Pearson test are shown in Table 3.
Longer duration of preoperative deltoid palsy negatively
affected the degree of improvement in deltoid palsy after
surgery. The degree of improvement in deltoid palsy was
significantly lower in patients with a duration of deltoid
palsy >3 months, compared to patients with duration
of deltoid palsy <3 months (1.3+0.7 grades vs. 2.2+0.9
grades, p<0.01). Severe radiculopathy (arm visual analog
scale [VAS]) negatively affected the degree of improve-
ment of deltoid palsy after surgery. The degree of im-
provement in deltoid palsy was significantly lower in pa-
tients with arm VAS >5 points, compared to patients with
arm VAS<5 points (1.9+£0.9 grades vs. 2.5+0.8 grades,
p<0.05). However, neither age nor the number of surgery
levels affected the degree of improvement in deltoid palsy
after surgery. Contrary to our expectations, the sever-
ity of preoperative deltoid palsy also did not affect the

degree of improvement in deltoid palsy after surgery. In
seven patients with more severe grades of deltoid palsy
(grade 0 or 1), preoperative duration of deltoid palsy was
quite shorter compared to the 54 patients with grade 2 or
3 (5.1 weeks vs. 12.8 weeks, p<0.05). Due to the shorter
duration of preoperative deltoid palsy, in the context of
rapid referral, significant recovery was possible in more
severe grades (grade 0 or 1) of deltoid palsy after surgery,
compared to grade 2 or 3 deltoid palsy (4.0+0.0 grades vs.
1.8+0.7 grades, p<0.001).

The degree of deltoid palsy improvement was not statis-
tically different between soft disc and hard disc (2.0+0.9
grades vs. 2.1£1.0 grades, p=0.556). The degree of deltoid
palsy improvement was also not statistically different be-
tween men and women (2.0£1.0 grades vs. 2.4+0.9 grades,
p=0.173).

Discussion

In this study, surgical decompression significantly im-
proved the degree of deltoid palsy and radiculopathy due
to CDH. Longer duration of deltoid palsy preoperatively
was associated with less improvement in deltoid palsy
postoperatively. More severe intensity of radiating pain
also adversely affected the degree of improvement in del-
toid palsy. However, age, gender, number of surgery levels,
and disc type did not affect the degree of improvement in
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deltoid palsy. Contrary to our expectations, the severity
of preoperative deltoid palsy did not affect the degree of
improvement in deltoid palsy. Due to the shorter duration
of preoperative deltoid palsy, in the context of rapid refer-
ral, early surgical decompression resulted in significant
recovery of more severe grades (grade 0 or 1) of deltoid
palsy. Thus, we recommend early surgical decompression
for better recovery of deltoid palsy in patients with CDH
and associated deltoid palsy.

Due to the relatively small number of cases of CDH
associated with deltoid palsy, the surgical outcomes of
deltoid palsy due to CDH have not been fully described
in the literature. Only one previous study by Chang et
al. [5] reported that surgical decompression significantly
improves the degree of deltoid palsy. However, they did
not analyze prognostic factors affecting the recovery of
deltoid palsy due to CDH after surgery. They therefore
concluded that a relatively short duration of deltoid palsy
might be attributed to satisfactory results of surgical
outcomes. Our findings demonstrate that a longer pre-
operative duration of deltoid palsy is associated with less
improvement in deltoid palsy postoperatively. A deeper
analysis of our findings showed that when the preopera-
tive duration of deltoid palsy was >3 months, there was a
lower degree of improvement in deltoid palsy, compared
to when the preoperative duration of deltoid palsy was
<3 months (1.3 grades vs. 2.2 grades, p<0.01). This result
indicates that the preoperative duration of deltoid palsy
significantly affects the degree of recovery of deltoid palsy
after surgery. Our results also demonstrated an adverse
effect of the intensity of radiating pain on recovery of del-
toid palsy. When preoperative radiating pain was >VAS 5
points, there was less improvement in deltoid palsy, com-
pared to when the preoperative VAS was <5 points (grade
1.9 vs. grade 2.5, p<0.05). These results indicate that early
surgical decompression should be recommended for bet-
ter recovery of deltoid palsy after surgery in patients with
CDH and associated deltoid palsy.

Age and gender were not found to affect the degree
of improvement in deltoid palsy after surgery in our
series. Deltoid palsy can occur in patients with CDH at
C3-4 and C5-6, as well as CDH at C4-5, due to varia-
tions in motor distribution or anomalies of the cervical
nerve roots [7-11]. In our series, 32 patients underwent
single-level surgery, 22 two-level surgery, four three-level
surgery, and three four-level surgery. In the 29 patients
who underwent multi-level surgery, C4-5 was included

in the extent of the surgery, which resulted in significant
improvement in deltoid palsy. The type of disc (soft disc
or hard disc) had no significant effect on the degree of
recovery of deltoid palsy. Discectomy with sufficient de-
compression of uncovertebral joints is seen as a key factor
for satisfactory recovery of deltoid palsy, in severe hard
disc (spondylotic radiculopathy) with accompanying
deltoid palsy. Contrary to our expectations, the severity
of preoperative deltoid palsy did not affect the degree of
improvement in deltoid palsy after surgery. Several fac-
tors may account for this unexpected result. In the seven
patients with more severe grades of deltoid palsy (grade 0
or 1), preoperative duration of deltoid palsy was shorter
than in the 54 patients with grade 2 or 3 deltoid palsy (5.1
weeks vs. 12.8 weeks, p<0.05). Due to rapid referral, early
surgical decompression was possible. Therefore, there was
a significantly greater degree of recovery of deltoid palsy
in patients with more severe grades (grade 0 or 1) than
patients with grade 2 or 3 deltoid palsy (4.0 grades vs.
1.8 grades, p<0.001). Again, these results emphasize the
importance of early surgical decompression, rather than
conservative treatment, in patients with CDH and associ-
ated with deltoid palsy.

However, there are some limitations in this study. First,
this study is retrospective study on a large number of cen-
ters with all the potential inaccuracies that implies. Sec-
ond, electrophysiological rather than clinical assessment
would be a more objective criteria for serial evaluation of
muscle strength recovery.

Conclusions

We found that surgical decompression significantly im-
proved deltoid palsy caused by CDH irrespective of age,
gender, number of surgery levels, and disc type. However,
the longer duration of deltoid palsy and more severe in-
tensity of preoperative radiating pain were associated with
less improvement in deltoid palsy postoperatively. Thus,
early surgical decompression is recommended for better
recovery of deltoid palsy in patients with CDH and asso-
ciated deltoid palsy.
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