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Objective: Many reports have described the outcomes of surgical treatment of lumbar disc
herniation (LDH). However, few reports have investigated the treatment period after lum-
bar disc surgery. If no complications occur, how long should an ordinary patient be treated?
Which factors are associated with the outpatient follow-up period (OFP)? To answer these
questions, we reviewed the medical records of patients who underwent lumbar disc sur-
gery, calculated their average OFP, and sought to identify factors associated with the OFP.
Methods: Patients who underwent surgical treatment of single-level LDH from July 2005 to
December 2011 were enrolled in this study. Patients who had no pain or required no fur-
ther treatment did not receive follow-up. Patients’ medical records were reviewed retrospec-
tively. Cases of recurrent LDH, postoperative infections, instrumentation, cauda equina
syndrome, postoperative hematoma, trauma-associated herniation, and spondylolisthesis
were excluded. We reviewed the postoperative hospitalization period (PHP) and the OFP.
Sex, age, operation year, surgical approach, the operating surgeon, disc level, and insur-
ance type were investigated as associated factors.

Results: In total, 611 patients underwent surgical treatment for single-level LDH by 4 sur-
geons. Their average age was 44.3 + 15.1 years. There were 377 male and 234 female patients.
The average PHP was 4.4 + 3.2 days, the average OFP was 112.3 + 198.6 days, and the 95%
confidence interval for the OFP among the enrolled patients was between 96.5 and 128.1 days.
Conclusion: Although this is a single-institute report, most LDH patients showed an OFP
of less than 4 months after surgical treatment. In this study, sex, age, and insurance type
seemed to be related with the OFP.

Keywords: Lumbar disc disease, Surgery, Outpatients, Follow-up study, Insurance, Hospi-
talization

INTRODUCTION gery. Nonetheless, the widespread information available about
LDH is still not sufficient to answer all questions that a patient

Lumbar disc herniation (LDH) is a common disease, and ex- might have.
tensive information about LDH is available online. Patients af- One such question is how long a patient will be treated con-

fected by LDH can learn about many related topics, such as the ~ servatively, and another is how long postoperative treatment will

symptoms of LDH, its prognosis, and rehabilitation after sur-  last. Without answers to these questions, patients with LDH may
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have difficulties making preoperative or postoperative plans.
However, if we can give patients information about the length
of treatment, they can estimate how long they will have to be
absent from work and make plans about travel or important
ceremonies, such as weddings.

The authors of the present study assumed that doctors can
straightforwardly discuss operative plans with patients and that
patients can make their own plans accordingly. Therefore, we
investigated the outpatient follow-up period (OFP) of patients
who underwent surgery for single-level LDH without compli-
cations. Using the results of this study, the length of postopera-
tive treatment can be estimated, which could be valuable to med-

ical service providers and their patients.

MATERIALS AND METHODS

This study was a single-institutional retrospective study con-
ducted in Gangwon Province, Korea. The patients lived in an
urban-rural complex city. The medical records of patients who
underwent surgical treatment for LDH from 2005 to 2011 were
reviewed, and those with single-level LDH were enrolled. Pa-
tients with a normal postoperative course were included, and
patients with complications were excluded. The inclusion and
exclusion criteria are shown in Table 1. Patients who had no
pain or required no further treatment did not receive follow-up.

After analyzing patients’ medical records, the preoperative
symptom duration, postoperative hospitalization period (PHP),
and OFP were measured. Repeated visits within 6 months after
discharged were included in the OFP, while visits after 6 months
were not.

Associations between the OFP and demographic, clinical, ra-

Table 1. Inclusion and exclusion criteria of enrolled patients

diological, and socioeconomic factors were evaluated. The de-
mographic factors included sex, age, and the operating surgeon.
The clinical factors included the preoperative conservative treat-
ment period, the presence of motor weakness, and the surgical
approach (e.g., midline microdiscectomy, paramedian microd-
iscectomy for foraminal LDH, and percutaneous endoscopic
lumbar discectomy). The radiological factors included the disc
location (level), disc degeneration (Pfirrmann grade'), and se-
verity of root compression.? Insurance type was used as a proxy
for socioeconomic factors, instead of direct measures of occu-
pation, educational level, and income.

A descriptive statistical analysis was conducted of the PHP and
OFP. To compare men and women, t-test and chi-square test
were used. One-way analysis of variance and the Pearson corre-
lation coefficient were used to analyze the effects of other vari-
ables.

The study protocol was approved by the Institutional Review
Board (IRB) of Hallym University Chuncheon Sacred Heart
Hospital (approval number: 2014-61). Informed consent was
waived by the IRB.

RESULTS

Of the 1,750 patients who underwent spinal surgery from
2005 to 2011, 611 were enrolled in this study. The average age
at the time of surgery was 44.3+ 15.1 years old. There were 377
men and 234 women. The average PHP was 4.4 3.2 days, the
average OFP was 112.3+198.6 days, and the 95% confidence
interval of the OFP of enrolled patients was between 96.5 and
128.1 days.

Criteria Definition
Inclusion Single level discectomy including bilateral approach
Exclusion Previous discectomy history at other level.

Instrumentations including dynamic fixation or motion segment preservation.

Recurred disc herniation after discectomy
Multilevel discectomy.
Postoperative infection

Postoperative hematoma

Severe neurologic deficit such as cauda equina syndrome.

Trauma after discectomy such as minor traumatic brain injury, slip down, compression fracture and so on.

Spondylolysis and spondylolisthesis

Patients not visit after discectomy.
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1. Demographic Factors and Socioeconomic Factors

There were 377 men and 234 women, and many findings dif-
fered significantly between men and women (Table 2). Men
were younger than women (p<0.001), and showed a shorter
PHP (p=0.001) and OFP (p=0.004) than women. The average

OFP and the corresponding 95% confidence interval for each

age group (defined by decade) and sex are shown in Table 3. Pre-
operative symptom duration, surgical disc level, and surgical
technique did not affect the OPF in either sex.

Age showed significant relationship with the OFP. In both
sexes, older patients showed a longer OFP than younger patients
(Table 3).

Table 2. Demography of enrolled patients and comparison between men and women

Variable Men (n=377) Women (n=234) p-value
Age (yr) 42.3+£14.6 47.5+15.5 <0.001*
Preoperative symptoms duration (wk) 29+75 29+7.6 0.959*
Postoperative hospitalization period (day) 41+2.0 50+4.5 0.001*
Outpatients department follow-up period (day) 94.0+161.5 141.8+244.6 0.004*
Disc level 0.308"

L1/2 0 1

L2/3 11 8

L3/4 30 16

L4/5 214 118

L5/81 122 91
Surgical approach technique 0.109°

Midline microdiscectomy 365 228

Paramedian (extraforaminal) 10 2

PELD 2 4
Insurance type <0.001"

Medical insurance 366 202

Industrial accidence 3 0

Traffic accidence 2 3

Medical care 6 29

Values are presented as mean + standard deviation or number.
*t-test. "Chi-square test.

Table 3. Average outpatients department follow-up period (day) and 95% confidence interval of each decade and sex

Men (n=377) Women (n=234)
Age (yr)

No. Mean +SD 95% CI No. Mean + SD 95% CI
<20 18 1242+175.2 37.0-211.3 6 93.5+£150.4 64.3-251.3
21-30 61 56.6+£50.8 43.6-69.6 29 50.1+£43.0 33.8-66.5
31-40 101 89.1£191.6 51.3-126.9 42 103.0+121.0 65.3-140.7
41-50 88 93.3+132.0 65.3-121.3 55 137.0+£194.2 84.5-189.5
51-60 56 98.6+143.2 60.2-136.9 47 161.2+346.2 59.6-262.9
61-70 36 119.8+236.7 39.7-199.8 36 210.5+340.0 95.5-325.6
71-80 16 169.7£204.1 58.2-275.8 18 228.3+233.0 112.4-344.1
>80 1 42 1 42
Total 377 94.0+161.4 234 141.8+244.6 110.3-173.3

SD, standard deviation; CI, confidence interval.
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The PHP and OFP varied according to insurance type (Table
4). Only 3 patients had experienced an industrial accident, while
5 had experienced a traffic accident. The PHP of traffic accident
patients was longer than that of other patients (p<0.001). The
OFP of patients who had experienced an industrial accident
was longer than that of other patients. The OFP of patients cov-
ered under the national health insurance program was shorter
than that of patients who had experienced an industrial or traf-

fic accident and those covered under Medical Aid.

2. Clinical Factors and Radiological Factors

The surgical level, surgical approach, severity of root com-
pression on magnetic resonance imaging, presence of motor
weakness, and severity of motor weakness were reviewed. The
PHP and OFP showed no significant relationships with any of
those factors (Table 5).

Table 4. Selected demographic information, PHP, OFP, and PreD according to insurance type

Insurance type

Variable National health Industrial accident Traffic accident Medical aid p-value
insurance (n=568) insurance (n=3) insurance (n=>5) (n=35)

Sex, men:women 366:202 3:.0 2:3 6:29 <0.001*

Age (yr) 44.1+15.1 40.0+6.6 39.6+14.6 48.6+15.6 0.296"

PHP (day) 42+24 4.0+1.7 13.8+14.2 6.6+£7.0 <0.0017

OFP (day) 98.3+£155.8 783.3+912.4 323.8+358.5 251.8+411.7 <0.0017

PreD (wk) 2.8+7.2 0.7+1.2 1.6+£3.6 54%12.5 0.235"

Values are presented as number or mean * standard deviation.

PHP, postoperative hospitalization period; OFP, outpatient follow-up period; PreD, preoperative symptom duration.

*Chi-square test. "Analysis of variance.

Table 5. Results of analysis of variance according to the surgical
level, surgical technique, root compression, and motor weak-
ness

Variable Level Approach R;;Zsci(::_ Wﬁitr(l);s
PHP (day) 0.232 0.226 0.394 0.558
OFP (day) 0.237 0.748 0.539 0.427
PreD (wk) 0.134 0.046* 0.159 0.823

PHP, postoperative hospitalization period; OFP, outpatient follow-up
period; PreD, preoperative symptom duration.

*Preoperative symptom duration of midline microdiscectomy, para-
median microdiscectomy and percutaneous endoscopic lumbar dis-
cectomy (PELD) were 2.9+7.5, 0.8 £1.6, and 10.0+16.0 weeks, re-
spectively. According to the guideline of Healthe Insurance Review
& Assessment Service of Korea, PELD have been permitted 6 weeks
after conservative treatment since 2008.

Table 6. PHP, OFP, and PreD according to the operating surgeons

Table 7. Pearson correlative coefficient between outpatient
follow-up period and various factors

Pearson correla-

VERELS tive coefficient I
Age (n=611) 0.172 <0.001
PHP (n=611) 0.163 <0.001
Index level Pfirrmann grade (n=598) 0.135 0.001
Worst Pfirrmann grade (n=598) 0.187 <0.001
Root compression severity (n=>598) 0.009 0.828
Motor grade (n=605) -0.050 0.217
PreD (wk) (n=608) 0.058 0.155
Body mass index (n=611) -0.001 0.973

PHP, postoperative hospitalization period; PreD, preoperative symp-
tom duration.

Operating surgeon 1

Operating surgeon 2

Operating surgeon 3~ Operating surgeon 4

Variable (n=472) (n=82) (n=46) (n=11) p-value*
PHP (day) 42+32 54+34 52+24 4.2+3.2 0.007
OFP (day) 114.8+199.8 112.4+234.3 94.7+£119.7 78.7+£120.8 0.866
PreD (wk) 2.9+8.1 2.7+54 3.4+6.7 2.6+4.0 0.953

Values are presented as mean + standard deviation.

PHP, postoperative hospitalization period; OFP, outpatient follow-up period; PreD, preoperative symptom duration.

*Analysis of variance.
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The operating surgeon influenced the PHP. There were 4 op-
erating surgeons, whose patients showed significantly different
PHPs (p=0.007). However, the operating surgeons did not in-
fluence the OFP or preoperative duration after symptom onset
(Table 6).

Age, the PHP, and the disc degeneration grade showed sig-
nificant correlations with the OFP (Table 7).

DISCUSSION

LDH is common spinal disease that frequently affects young
and middle-aged patients.” Therefore, it is important to provide
patients with appropriate information about the disease, includ-
ing treatment options, prognosis, the side effects of treatment,
and especially the length of treatment, which includes the OFP.
We conducted this study to obtain basic information about how
the treatment of LDH is related to the OFP, which can be used
to counsel patients with LDH.

In this study, the average OFP was 112.3 days. According to
the literature on LDH surgery, most of the symptoms usually
improve, but some patients have back pain or leg sensory ab-
normalities, and some must undergo reoperation due to recur-
rence. Whereas previous studies have examined dozens of pa-
tients, the present study included approximately 600. The pur-
pose of this study was to measure the OFP, and we therefore did
not investigate the clinical course of these patients. However,
the outcomes of surgery were not significantly different from
those reported in the existing literature.*” The results of the
present study are only applicable if LDH therapy is not defined
as an asymptomatic postoperative period. Many patients pres-
ent with residual symptoms after LDH surgery, but do not re-
quire medication. In the authors’ opinion, this study presents
valuable information that can be used as an empirical guideline
for the approximate length of treatment after the surgical treat-
ment of LDH. Although no new theory or paradigm was artic-
ulated in this study, our findings may nonetheless be useful for
treating patients.

The male patients in this study were younger than the female
patients and showed a shorter PHP and OFP. This age discrep-
ancy was most likely due to sex-related lifestyle differences. In
addition, it has been reported that women who underwent LDH
surgery had worse underlying symptoms than men.* Several
previous studies have reported differences between men and
women in the results of LDH surgery.”'! Sex differences in out-
comes have also been observed in the elderly.”” It is likely that
male patients usually have more muscle, which could affect the

https://doi.org/10.14245/ns.1836006.003

results. Rahme et al.” reported that female sex and lack of exer-
cise were poor prognostic factors for LDH surgery. In general,
female patients exercise less than male patients. In some stud-
ies, rehabilitation has been found to improve the results of sur-
gery.”” Therefore, a relative lack of muscle mass and infrequent
exercise could help explain the difference in outcomes between
men and women. Although the OFP was not associated with
clinical outcome, it is noteworthy that women had longer OFPs.

We compared the OFP according to insurance type. Although
the results showed statistical significance, we do not think they
are conclusive due to the insufficient number of patients. None-
theless, it remains possible that insurance type, as a proxy for
socioeconomiic status, could affect the OFP in patients in South
Korea. For instance, a previous study reported a difference in
the length of hospital stay after gastrectomy for gastric cancer
according to medical insurance status in the Republic of Ko-
rea." No reports have investigated the relationship between
OFP and insurance status. In this study, since medical insur-
ance status reflected patients’ socioeconomic status, it is likely
that the preoperative and postoperative period and OFP were
related to medical insurance status.

The findings of this study reflect patients’ natural postopera-
tive course after LDH surgery. This study included 5 cases of
traffic accidents, 3 cases of industrial accidents, and 35 cases of
patients who received Medical Aid, but these numbers are much
smaller than the number of patients who were covered through
the national health insurance system (568 patients). The aver-
age OFP of the patients covered through the national health in-
surance system was 98 days, and we think that this result is mean-
ingful.

Medical environments and systems differ from country to
country. In some countries, the appointment success rate, refer-
ral rate, and wait time of LDH patients vary depending on the
type of medical insurance they have.”” Due to differences in hos-
pital accessibility and the appointment success rate, the OFP is
likewise expected to show variation according to the health care
system.

In this respect, the findings presented in this study regarding
the OFP after LDH surgery may not be absolutely accurate in
terms of reflecting purely medical considerations, rather than
issues of access to care. However, South Korea was ranked 23rd
of 195 countries in a study of health care access that presented a
quality index based on the degree to which countries were ame-
nable to personal health care.' Although this disease is unique,
our findings on the OFP after LDH surgery are significant giv-
en the relatively high appointment success rate and medical ac-
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cessibility of the Republic of Korea.

As discussed above, we defined the length of treatment as sim-
ilar to the OFP. Therefore, we reviewed the literature to identify
articles on this topic, and found no previous studies that inves-
tigated the OFP after LDH surgery. We suggest that it could be
useful to conduct studies of the OFP after various treatments,
because doing so would help medical service providers advise
patients about the duration of treatment.

LDH occurs more frequently in younger patients, who are
economically active.”” Therefore, providing such patients with
information about the length of treatment would help them
make decisions about when to undergo an operation and how
long to plan on being absent from work. Furthermore, it would
be helpful to research the exact timing of return to work and to
analyze possible effects of the type of occupation on return to
work.

CONCLUSION

Although this was a single-institution report, most LDH pa-
tients showed an OFP of less than 4 months after surgical treat-
ment. In this study, sex, age, and insurance type were found to
be related to the OFP. More studies should be conducted of the
OFP and the length of time needed before return to work in or-
der to provide patients with appropriate guidance before un-
dergoing surgery for LDH.
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