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Abstract
Background: Surgical treatment of cervical myelopathy is common, and the impact
of perioperative malnutrition in these patients is unclear; yet, malnutrition pre‑ and
postoperatively has been associated with higher rates of wound infection in spine
patients. We evaluated the association of low prealbumin level, a marker for poor
nutrition, with length of hospitalization and complication rates after surgery for
cervical myelopathy.
Methods: We retrospectively identified patients with cervical myelopathy who
underwent anterior cervical discectomy and fusion, anterior cervical corpectomy
and fusion, or posterior cervical decompression and fusion over a 5‑year period.
Patients’ prealbumin levels were measured within 4 days of surgery; they were
divided into low and normal groups (threshold 15 mg/dL). Demographic, clinical,
operative, and postoperative parameters were correlated with prealbumin levels
by utilizing univariate and multivariable analyses.
Results: Eighteen patients were in the “low prealbumin” group and 37 were in
the “normal prealbumin” group. Patients with low prealbumin were significantly
more likely to have an extended length of hospitalization/stay (LOS) (median
6 days, interquartile range 7.5 days vs. median 3 days, interquartile range 2 days,
P < 0.001) and more postoperative complications (33% versus 0%, P < 0.001).
Multivariable analysis revealed that only the low prealbumin category (P < 0.001)
was associated with a prolonged LOS.
Conclusions: Low prealbumin levels were associated with prolonged LOS after
surgery for cervical myelopathy. We need to better define the effects of malnutrition
in patients with cervical myelopathy in the future.
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INTRODUCTION
Malnutrition is relatively common among patients
undergoing cervical spinal surgery for myelopathy,[4] and
low preoperative prealbumin levels likely contribute
to higher rates of wound infections. Here, we assessed
the relationship between perioperative malnutrition, as
measured by serum prealbumin levels, with the length
of stay (LOS) and outcomes/complications in patients
undergoing three types of cervical surgery for myelopathy.

MATERIALS AND METHODS

Hypothesis

We hypothesized that patients with cervical myelopathy
who have perioperative malnutrition, as indicated by low
serum prealbumin levels, have worse clinical outcomes
compared with patients with normal prealbumin levels.

Study population

Approvals from the Institutional Review Board were
obtained for all patients. We retrospectively evaluated
patients 18 years or older with cervical myelopathy who
underwent anterior cervical discectomy and fusion,
anterior cervical corpectomy and fusion, or posterior
cervical decompression and fusion. Those who had
prealbumin levels available for analysis were included
in the study. Patients who had multiple procedures in a
staged manner (e.g., an anterior cervical discectomy and
fusion followed by a posterior spinal fusion) were excluded
from the analysis. All surgical procedures were performed
by experienced spine surgeons at a single institution.

Data collection

Prealbumin levels were obtained within 4 days of
surgery for all patients; the median time between
surgery and prealbumin assessment was 1 day, with an
interquartile range of 1 day. Serum prealbumin levels
were dichotomized into “low” and “normal” groups
using a threshold value of 15 mg/dL based on previously
published normal values.[1]
Fifty‑five patients met the inclusion criteria for our
study; 18 patients (33%) were in the “low prealbumin”
category and 37 patients (67%) were in the “normal
prealbumin”
category.
Demographic,
clinical,
intraoperative, and postoperative data were collected for
all patients [Tables 1 and 2]. Postoperative complications
evaluated for each patient were defined as follows;
those requiring medical intervention (e.g., antibiotics
for infection) and/or those requiring surgical/procedural
intervention (e.g., feeding tube placement, return to
surgery for wound debridement).

Statistical analysis

Continuous variables were analyzed utilizing the unpaired
Student’s t‑test and the Mann–Whitney U test. Categorical
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variables were analyzed with Chi‑square analysis.
Univariate and multivariate analyses were performed. In
all cases, P < 0.05 was considered statistically significant.
All statistical analysis was performed using SPSS V20.0
(IBM Corporation, Armonk NY).

RESULTS

Patient population

In our univariate analysis, patients in the low prealbumin
group had significantly longer hospital stays vs. the
normal prealbumin group; the former had median LOS
of 6 days (interquartile range of 7.75 days) and the latter
had median LOS of 3 days (interquartile range of 2 days,
U = 90.5, P < 0.001). The low prealbumin group also
had more postoperative complications (33% vs. 0%,
P < 0.001) and postoperative infections (33% vs. 0%,
P < 0.001) [Tables 2 and 3].
Table 1: Univariate analysis for low versus normal
prealbumin groups
Variable
No. of female patients (%)
Mean age in years±SD
BMI±SD
ASA category (%)
1-2
3-5
Tobacco use (%)
Preoperative corticosteroid
use (%)
Type 2 diabetes (%)

Low (N=18)

Normal (N=37)

P*

8 (44)
58.1±15.0
29.6±9.8

16 (43)
60.5±11.1
29.2±6.0

0.933
0.501
0.843

4 (22)
14 (78)
3 (17)
3 (17)

18 (49)
19 (51)
9 (24)
5 (14)

0.061

7 (39)

7 (19)

0.111

0.519
0.756

BMI: Body Mass Index, ASA: American Society of Anesthesiologists Physical Status
Classification System, *P value <0.05 was considered significant

Table 2: Univariate analysis of surgical variables for low
versus normal prealbumin groups
Variable

Low (N=18) Normal (N=37)

P*

Previous fusion (%)
4 (22)
7 (19)
0.774
Surgery levels±SD
1.8±1.0
2.2±1.1
0.301
Anterior vs. posterior (%)
Anterior
14 (78)
25 (68)
0.434
Posterior
4 (22)
12 (32)
Estimated blood loss (mL)±SD 145.0±196.6 186.2±175.1 0.435
Operation length (minutes)±SD 309.8±160.0 353.2±108.3 0.240
Need for intraoperative blood
1 (6)
0 (0)
0.148
transfusion (%)
Postoperative
6 (33)
0 (0)
<0.001
complications (%)
Postoperative infection (%)
6 (33)
0 (0)
<0.001
Median length of stay±IQR
6±7.75
3±2
<0.001
30‑day readmission (%)
1 (6)
1 (3)
0.596
Anterior procedures include anterior cervical discectomy and fusion and anterior
corpectomy and fusion, posterior procedures consisted of posterior spinal fusion
*P value<0.05 was considered significant
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Greater length of stay only statistically significant
difference for patients with low prealbumin levels
There were no statistically significant differences in
the two groups regarding demographic or preoperative
variables. The surgical approaches, number of levels fused,
number of prior cervical fusions, surgical times, blood
loss, and transfusion requirements were not significantly
different between the two groups. Although the LOS
and complications reached statistical significance in this
analysis, our low complication rate did not allow for
robust multivariable modeling.

“Shorter” (32 patients) and “longer” (23 patients) LOS
groups were based on the median LOS of 4 days [Table 4].
Although demographic and intraoperative factors were
similar for the two groups, those with the longer LOS
were more likely to have low prealbumin levels (65% vs.
9%, P < 0.001) and to experience more postoperative
complication (22% vs. 3%, P = 0.029).
The increased number of postoperative complication
resulted in increased hospitalization time/LOS.[3] Three
factors—tobacco use, prealbumin levels (high/low), and
surgical approaches—were included in the final model, but
only the low prealbumin category remained significantly
associated with prolonged hospitalization (with a
standardized beta coefficient of ‑0.544 for patients in
the high prealbumin group 95% CI − 8.311 to − 3.245,
P < 0.001).

DISCUSSION
Our study demonstrated an association between
low perioperative prealbumin level and prolonged
hospitalization/increased LOS after surgery for cervical
myelopathy. The LOS was previously shown to be
significantly associated with greater complication rates
and increased healthcare costs in patients undergoing
spine surgery.[2] Furthermore, those with cervical
myelopathy requiring operative intervention were
substantially impacted by malnutrition.
In our univariate analysis, low prealbumin levels
correlated with significantly higher rates of postoperative
complications (e.g., half of all patients with prealbumin
levels <15 mg/dL had one or more events vs. none in the
normal group). Our complication rate was 6/55 (10.9%).
This was comparable with those of previously published
series,[5] however, the low absolute number of patients
with adverse events prevented robust multivariable
modeling.
Despite limitations associated with the retrospective
nature of the study and the small patient cohort,
this study preliminarily investigated the effect of low
prealbumin levels on patients undergoing cervical surgery
for myelopathy. In the future, spinal surgeons should
consider nutritional/protein supplementation prior to
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Table 3: Postoperative complications
Complication Type*
Respiratory failure (%)
Esophageal perforation (%)
Skin ulcer requiring
debridement (%)
Urinary tract infection (%)
Pneumonia (%)
Wound infection (%)

Low Prealbumin
(N=18)

Normal Prealbumin
(N=37)

1 (6)
1 (6)
2 (11)

0 (0)
0 (0)
0 (0)

1 (6)
2 (11)
3 (17)

0 (0)
0 (0)
0 (0)

* Three patients had multiple complications; these were not double counted for
analysis

Table 4: Univariate analysis for shorter versus longer
length‑of‑stay groups
Variable

Shorter
(N=32)

Longer
(N=23)

P*

No. of female patients (%)
13 (40)
11 (48)
0.595
Mean age in years±SD
60.5±11.0 58.7±14.4 0.615
BMI±SD
29.8±5.6
28.7±9.5
0.570
ASA category (%)
1-2
13 (41)
9 (39)
0.911
3-5
19 (59)
14 (61)
Tobacco use (%)
9 (28)
3 (13)
0.182
Preoperative corticosteroid
3 (9)
5 (22)
0.200
use (%)
Previous fusion (%)
7 (22)
4 (17)
0.682
Surgery levels±SD
2.1±1.1
2.0±1.1
0.950
Type 2 diabetes (%)
8 (25)
6 (26)
0.927
Procedure (%)
Anterior
23 (72)
16 (70)
0.852
Posterior
9 (28)
7 (30)
Estimated blood loss (ml)±SD 189.7±182.3 149.1±182.1 0.419
Operation length (minutes)±SD 353.8±116.4 318.4±141.9 0.315
Need for intraoperative blood
0 (0)
1 (4)
0.234
transfusion (%)
Postoperative complications (%)
1 (3)
5 (22)
0.029
Low prealbumin level (%)
3 (9)
15 (65)
<0.001
30‑day readmission (%)
1 (3)
1 (4)
0.811
BMI: Body Mass Index, ASA: American Society of Anesthesiologists Physical Status
Classification System, Anterior procedures include anterior cervical discectomy
and fusion and anterior corpectomy and fusion, posterior procedures consisted of
posterior spinal fusion, *P value<0.05 was considered significant

and/or immediately after cervical spine and other spinal
surgeries.
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