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Abstract

This study provided an update concerning programs for reduction of inpa-
tient lengths of stay in the three Syracuse hospitals. The study included evalu-
ation of the impact of these programs by severity of illness. The Difficult to
Place program involved the identification of patients with extended stays in
the hospitals because of the need for long term care services in the communi-
ty. A community wide list of Difficult to Place patients was distributed by the
Hospital Executive Council each week. In addition, the Syracuse hospitals and
the Hospital Executive Council implemented the Subacute and Complex Care
Programs for patients with extended stays. These inpatients included those
who required expensive medication or patients with infectious diseases and
offsite transportation. The study data indicated that Difficult to Place patients
in the combined Syracuse hospitals amounted to 20.4 - 20.5 percent of new
admissions to nursing homes between 2017 and 2019. The data also demon-
strated that the number of Subacute and Complex Care patients for the com-
bined hospitals amounted to 5.7 to 6.6 percent of the Difficult to Place popu-
lations. The study data indicated that adult medicine lengths of stay declined
by 0.10 patient days, from 4.91 to 4.81 days between 2017 and 2019, a reduc-
tion of 12,622 patient days or an average daily census of 34.6. The study data
indicated that adult surgery lengths of stay declined by 0.22 patient days,
from 5.55 to 5.33 days between 2017 and 2019, a reduction of 8681 patient
days, or an average daily census of 23.8.

Keywords

Hospitals, Nursing Homes, Long Term Care

1. Introduction

Historically, the need for improved efficiency has been a major challenge for
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health care providers in the United States. Health care expenses have increased
at a higher rate than the cost of living for many years [1].

Much of this challenge has been related to inpatient hospitals. As the most
expensive component of the health care system, acute care providers have fre-
quently struggled to maintain efficient utilization [2].

To some extent, hospitals are challenged to maintain efficiency because of
costs that are out of their control. These include pharmaceutical and labor costs
that account for a large part of their expenses.

Hospitals are also challenged to maintain efficiency by controlling inpatient
utilization, especially lengths of stay. As providers of care for patients with the
highest severity of illness, hospitals are frequently responsible for the expenses of
patients with the highest cost of care. These patients can remain on acute care
for extended periods consuming large amounts of resources [3] [4].

For hospitals, the challenges of controlling lengths of stay are also generated
by the need to discharge patients to post acute services. Many of these patients
require extended care after discharge in nursing homes that are not within the
control of acute care providers [5] [6].

Among these organizations are long term care providers including nursing
homes and home health agencies. These long term care organizations do not
have the financial incentives to admit patients who require complicated post
hospital care [7].

In these circumstances, many hospitals have been left to develop their own
programs for discharging some patients, including those who require complex
care. These programs have needed to address the care needs of these patients at
the community level, as well as legal and administrative considerations [8] [9]
[10].

The objective of this study was to provide an update concerning community
wide programs for length of stay reduction developed by the hospitals and nurs-
ing homes of Syracuse, New York. These programs focused on efforts by these
providers to limit hospital stays by moving patient days from acute care to long

term care settings.

2. Population

This study evaluated programs for improving efficiency in the hospitals of Syra-
cuse, New York. These providers include Crouse Hospital (18,862 discharges ex-
cluding well newborns, 2019); St. Joseph’s Hospital Health Center, (25,249 dis-
charges, 2019); and Upstate University Hospital, (32,877 discharges, 2019).

The Syracuse hospitals provide primary and secondary acute care to a service
area with a population of approximately 600,000. They also provide tertiary ser-
vices to the Central New York Health Service Area with a population of ap-
proximately 1,400,000.

Historically, the Syracuse hospitals have worked cooperatively to improve the

efficiency of acute care in their service area. These efforts have included pro-
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grams that reduce inpatient stays, limit inpatient admissions, and improve out-
comes.

Some of these programs have been implemented by individual hospitals. A
number of them have also been developed for all three of the hospitals through
the Hospital Executive Council, a collaborative planning organization [10].

3. Method

This study provided an update concerning programs for reduction of inpatient
lengths of stay in the three Syracuse hospitals. It focused on mechanisms devel-
oped and implemented through the Hospital Executive Council.

The study included evaluation of the impact of these programs by severity of
illness. It was based on the recognition that the largest opportunities for reduc-
tion of excess hospital stays in the Syracuse hospitals involved acute care patients
with high severity of illness. For purposes of the study, severity of illness was de-
fined by the All Patients Refined Diagnosis Related Group System developed by
3M™ Health Information Systems.

The most basic of these initiatives was the Difficult to Place Program. This ef-
fort involved the identification of patients with extended stays and the potential
for extended stays in the hospitals because of the need for post discharge services
in the community. Within this program, patients who were Difficult to Place in
nursing homes and home health agencies were identified by each hospital. A
community wide list of these patients with names encrypted was distributed by
the Hospital Executive Council each week. In addition, summaries of numbers
of these patients by hospital and nursing home were distributed by the Hospital
Executive Council each month.

In addition to the Difficult to Place Program, the Syracuse hospitals and the
Hospital Executive Council developed and implemented the Subacute and Com-
plex Care Programs for patients with extended stays who were most difficult to
discharge. These inpatients included those who required expensive medications
for infectious diseases and other diagnoses, offsite transportation, and wound
care.

For the Subacute and Complex Care Programs, the hospitals provided Pro-
gram Development Grants through the Hospital Executive Council. These grants
were provided through a community wide pool of funding administered by the
Hospital Executive Council. The grants were provided at fixed amounts so they
did not fund individual patients.

The first component of the study identified numbers of Difficult to Place,
Subacute, and Complex Care patients in these programs between 2017 and 2019.
It also included utilization of the specific Subacute and Complex Care Programs.
Differences in utilization of these programs during the three year period were
compared.

The second component of the study identified lengths of stay by severity of

illness for adult medicine and adult surgery patients in the Syracuse hospitals
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during the three year period. It included evaluation of changes in lengths of stay
and related utilization.

The study was limited to evaluation of the use of Difficult to Place, Subacute,
and Complex Care Programs in the Syracuse hospitals between 2017 and 2019.
This information provided an update concerning the most recent experience

with these programs.

4. Results

The first component of the study identified numbers of patients for each of the
Syracuse hospitals in the Difficult to Place, Subacute, and Complex Care Pro-
grams. Relevant data are summarized in Table 1.

The data in Table 1 indicated that total new admissions to nursing homes for
the combined Syracuse hospitals ranged from 7290 to 7794 during the period of
the study. The 6.9 percent increase in these data was probably related to the ag-
ing of local populations and increased utilization of the Programs. In 2019, the
total new admissions to nursing homes accounted for 13.2 percent of the adult
medicine and adult surgery populations of the combined hospitals.

The study data also indicated the numbers of Difficult to Place patients in the
combined hospitals ranged from 1485 to 1594 between 2017 and 2019. This level
amounted to 20.4 - 20.5 percent of new admissions to nursing homes. This in-
formation indicated that the rates at which new admissions to nursing homes
were identified as Difficult to Place were relatively stable.

The data in Table 1 also indicated that the numbers of Subacute and Complex
Care patients for the combined hospitals ranged from 84 to 100 during the three
year period. These levels amounted to 5.7 to 6.6 percent of the Difficult to Place
populations. These data suggested that Difficult to Place patients were being as-
signed to these programs at conservative rates.

Within the Subacute and Complex Care Programs, the Complex Care Pro-
grams that supported patient care involving intravenous therapy and extended
wound care accounted for 52.7 percent of the total. The intravenous therapy

programs included medications such as meripenem, oxacillin, and daptomycin.

Table 1. Inpatient long term care utilization, Syracuse Hospitals, 2017-2019.

Number of
Subacute/Complex
Care Patients

New Admissions to  Number of Difficult

Nursing Homes to Place Patients

2017 2018 2019 2017 2018 2019 2017 2018 2019

Crouse Hospital 1830 2112 1818 290 271 364 17 25 15

St. Joseph’s Hospital Health
Center

2261 2407 2406 658 692 637 54 48 51

Upstate University Hospital
SUNY UMU

3199 3144 3570 537 542 593 13 27 25

Total 7290 7663 7794 1485 1505 1594 84 100 91

Source: Hospital Executive Council data.
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For these patients, the programs moved the location of care for the three to six
weeks of the stay from hospitals to long term care facilities. The remaining 47.3
percent was generated by the Patient Transportation Program, mainly for dialy-
sis patients.

The data indicated that, among the hospitals, St. Joseph’s Hospital Health
Center had the highest utilization for the programs. The total number of patients
for that hospital accounted for 40.0 - 43.6 percent of the community wide total
of Difficult to Place patients and 48.0 - 64.3 percent of the total of Subacute and
Complex Care patients.

The second component of the study suggested the impact of the Difficult to
Place Program and the Subacute and Complex Care Programs on lengths of stay
in the Syracuse hospitals. Relevant data are summarized in Table 2.

This information demonstrated that the mean adult medicine length of stay
for the combined Syracuse hospitals declined by 0.10 patient days, from 4.91 to
4.81, between January and December 2017-2019. When multiplied by the num-
ber of discharges in the combined hospitals, this resulted in a reduction of
12,622 patient days or an average daily census of 34.6.

The study data indicated that most of this reduction was generated by St. Jo-
seph’s Hospital Health Center, where the mean length of stay declined by 0.27
patient days, from 4.52 to 4.25 days or 10,332 days per year. The mean adult
medicine length of stay declined by 0.10 days at Upstate University Hospital and
increased by 0.19 days at Crouse Hospital.

The information in Table 2 also demonstrated that the mean adult surgery
length of stay declined by 0.22 patient days, from 5.55 to 5.33 days, between

Table 2. Inpatient mean lengths of stay, by severity of illness, Syracuse Hospitals, 2017-2019.

Minor Moderate Major Extreme Total

Adult Medicine

Jan - Dec 2017 2.52 3.52 5.76 10.76 491

Jan - Dec 2018 2.55 3.38 5.63 10.27 4.85

Jan - Dec 2019 2.58 3.50 5.30 9.37 4.81
Length of Stay Difference (2017-2019) 0.06 -0.02 —-0.46 -1.39 -0.10
Patient Days Difference (2017-2019) 308.29 —227.55 —=5722.24 -6980.58 -12,622.08

Adult Surgery

Jan - Dec 2017 2.51 3.99 8.71 19.83 5.55

Jan - Dec 2018 2.35 3.83 8.66 18.85 5.36

Jan - Dec 2019 2.29 3.78 8.46 18.02 5.33
Length of Stay Difference (2017-2019) -0.22 -0.21 -0.25 -1.81 -0.22
Patient Days Difference (2017-2019) -1964.76 —-1864.46 -1002.74 -3849.46 —8681.42

Adult medicine data exclude Diagnosis Related Groups concerning surgery, obstetrics, psychiatry, alco-
hol/substance abuse treatment, rehabilitation, and all patients aged 0 - 17 years. Adult surgery data exclude
Diagnosis Related Groups concerning medicine, obstetrics, psychiatry, alcohol/substance abuse treatment,
and all patients aged 0 - 17 years. Source: Hospital Executive Council.
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January and December 2017-2019. When multiplied by the numbers of dis-
charges in the combined hospitals, this resulted in a reduction of 8681 patient
days or an average daily census of 23.8

The study data indicated that a reduction of 0.34 days, or 3631 patient days
occurred in the mean length of stay for St. Joseph’s Hospital Health Center, 0.34
days or 3579 patient days for Upstate University Hospital, and 0.13 days or 1470
total days for Crouse Hospital.

5. Discussion

The need for greater efficiency will continue to challenge health care providers,
especially hospitals. Reduction of hospital lengths of stay is an important part of
addressing this need at the community level. The study provided an update on
this process in the hospitals of Syracuse, New York.

The study demonstrated how acute care and long term care providers could
plan and implement programs to improve hospital efficiency and outcomes at
the community level. This process involved moving three to six weeks of ex-
tended hospital stays to nursing homes. The planning and evaluation of this
process were coordinated through the Hospital Executive Council.

This study indicated that, in these hospitals, inpatient stays could be reduced
by focusing on specific populations. These included Difficult to Place patients in
nursing homes, who comprised approximately 20 percent of admissions to these
facilities. They also included patients requiring complex care such as intravenous
antibiotic therapy. They comprised 5 - 7 percent of Difficult to Place patients.

The study suggested that programs addressing these populations in hospitals
could reduce inpatient days by shifting 3 - 6 weeks of extended stays to long
term care facilities. These programs improved the efficiency and the outcomes of
care.

In Syracuse, the Difficult to Place, Subacute, and Complex Care Programs that
have been addressing these needs were developed by all of the acute hospitals
and the larger nursing homes. This community wide process provided greater
capacity and flexibility than the use of individual hospital to nursing home part-
nerships would have.

The study data suggested that utilization of the Difficult to Place, Subacute,
and Complex Care Programs was associated with length of stay reduction in the
Syracuse Hospitals. Between 2017 and 2019, this reduction amounted to 21,000
annual inpatient days or an average daily census of 58.4 patients. The reductions
in stays were largest at the hospital with the highest utilization of the programs.

Based on utilization data from 2017 to 2019, the annual costs of implementing
these programs was approximately $332,000. Most of these costs involved pro-
gram development expenses for medications that the hospitals would have in-
curred anyway if the patients remained for extended periods. Based on the ex-
pense of $600 per hospital patient day at the end of the stay, the annual savings

in patient days through the programs during the three year period was approx-
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imately 21,000, or approximately $12,600,000.

As the need for increased efficiency of health care providers continues, efforts

to develop programs at the community level should continue. Length of stay re-

duction should be an important part of these efforts.
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tomography (CT) and magnetic resonance imaging (MRI) are two main di-
agnostic tools. Here in this paper, we described a case of intracranial (fora-
men magnum) dermoid cyst presented with neurologic deficits that com-
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1. Introduction

Dermoid cysts are congenital ectodermal inclusion cysts that contain varying
amounts of ectoderm derivatives. Epidermoid cyst generated from squamous ep-
ithelial cells and doesn’t show dermal derivatives such as hair follicles. Teratomas
consist of ectodermal, mesodermal and endodermal tissue [1] [2].

Clinical presentation of patients with brain dermoid lesions is variable. They
may be incidentally detected on brain computed tomography (CT) or magnetic
resonance imaging (MRI) for complaints such as head trauma or headaches.
They may cause a large mass effect and resulted in signs and symptoms related

to compression of adjacent brain tissue structures [3] [4].
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There are several cases of spontaneous rupture of dermoid cyst or rupture af-
ter head trauma [5] [6] [7] [8]. Rupture of dermoid lesions resulted in dissemi-
nation of dermoid cyst contents in to ventricles, subarachnoid or subdural spac-
es causing headache and seizures due to chemical meningitis or hydrocephalous
[8] [9]. Intracranial dermoid lesions are usually located in midline such as
suprasellar region. They may also occur in parasellar region or posterior fossa
and cerebellar vermis [10]. Here in this case report study we presented a mid-
dle-aged woman with neurologic deficits related to dermoid cyst in foramen

magnum that was confirmed by MRI and also pathologic evaluations.

2. Case Presentation

The reported case is a 45-year-old woman presented with progressive gate prob-
lems and upper limb pain, paresthesia and weakness to the neurology clinic of
Sina Hospital, Hamadan-Iran in May 2019. She also complained of difficulty in
swallowing and frequency at urination. In neurologic exam, there was no obvi-
ous cranial nerve dysfunction. Upper limb partial weakness was confirmed.
Hoffmann’s reflex was positive and deep tendon reflex at lower limbs was exag-
gerated. Gate was a normal limit.

At MRI exam heterogenous cystic structure measuring 40 * 25 * 15 mm at in-
ferior portion of brain posterior fossa extending to upper cervical canal at C1
and C2 level was detected which resulted in compression on medulla and upper
cervical cord. The lesion contains a high signal focus in T1 and T2 sequence.
High intensity in T1 sequence could be suggestive of presence of fat in lesion or
hemorrhage (Figures 1-4).

According to clinical evaluations and imaging findings, the patient was candidate

for surgery and operated at concord position by posterior midline suboccipital

Figure 1. Axial T1 MRI at the level of foramen magnum shows intermediate signal inten-
sity mass lesion encompasses medulla oblongata (asterisk) and caused mass effect (ar-
rowheads) note high signal nodule in lesion due to fat component (yellow arrow).
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Figure 2. FLAIR image shows elegantly high signal intensity cystic mass lesion (red ar-
rowheads) encompasses medulla oblongata (asterisk) and extended downward into spinal
canal at the level of C3 vertebrae body (green arrow).

Figure 3. Sagittal T1 weighted images with gadolinium shows no enhancement of lesion,
note high signal intensity nodule due to fat component (yellow arrow).

Figure 4. Coronal TIW contrast enhanced fat suppressed image shows no enhancement
of lesion, note signal loss of fat component (yellow arrow).
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approach. The lesion has a distinct thin capsule which after opening liquid con-
tent with yellow color, fat like particle and a considerable amount of hair exited
(Figure 5).

Ten days after surgery patient was discharged and showed gradual alleviation
in signs and symptoms in follow up. Now the patient is 10 months out from

surgery without recurrent or residual tumor.

3. Discussion

Intracranial dermoid cysts are benign congenital dysembryogenic lesion that are
usually located midline. They are caused by embryological malformation during
the development of the neural tube between the 3rd and 5th weeks [11]. This
squamous epithelium lined cysts contain skin appendages such as nails, hair fol-
licles, teeth and sebaceous glands [12]. About seven percent of dermoid affect
the head and neck. They are frequently presented at the orbit, nose or in the lat-
eral eyebrow. The age of occurrence in woman is between 20 and 36 years of age
[13]. Our case was 45 years old. Dermoid cysts can be seen in associated with
Goldenhar (oculoauriculo-vertebral dysplasia) and Klippel-Feil syndromes, spo-
radically.

Cranial dermoid cysts comprise 0.04% to 0.7% of intracranial tumors and are
four to nine times less common than epidermoid cysts. Most symptoms happen
due to their mass effect on neural structures. The clinical presentations are de-
pending on the location of intracranial lesions [14]. Most of such cases are fre-
quently localized on the midline portion of the brain interesting sellar,
suprasellar and frontonasal regions. Posterior cranial fossa is a less common lo-
calization. Our patient had a distinct mass in the foramen magnum.

The most prevalent symptoms include focal headache (32%), neurologic defi-
cit, or meningitis. Less common presentations include visual field defects, sei-
zures, exophthalmos, hydrocephalus, and oculomotor palsy [15]. Some cases of

sudden death have also been reported followed by spontaneous rupture of dermoid

Figure 5. Removed dermoid cyst containing the hair, fatty tissue and keratinized tissue.
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cyst. In the present report, the patient was presented with progressive gate prob-
lems and upper limb pain, paresthesia and weakness.

An essential step in diagnosing these lesions is imaging studies. The differen-
tial diagnosis which is proposed based on the imaging findings includes epidermoid
cysts, arachnoid cysts, cystic gliomas, lipomas, teratomas, and craniopharyngiomas
[16].

On CT images, dermoid cysts appear as a uniloculated, well-delineated cystic
mass with hypodensity from moderate to significant and some are present cap-
sular calcification. MRI features include hyperintense signal on SE T1 sequences
and heterogeneous hypo-hyperintense signal on FSE T2 [17].

Rupturing of dermoid cysts typically is seen as high-signal fat droplets within
the subarachnoid spaces and intraventricular fat/CSF levels. In our case, the pa-
tient had no symptoms and signs of meningitis or hydrocephalus.

Surgical resection remains the treatment modality of choice. Tumors in fora-
men magnum can pose challenges for neurosurgeons [18]. By improving mi-
crosurgical techniques, the total resection is preferable. It is believed to reduce
both postoperative chemical meningitis and tumor recurrence risk. Often the
prognosis of patients with intracranial dermoid cysts who undergo surgery is
favorable.

4. Conclusion

The presented case is such a rare radiologic finding that was successfully re-
moved via surgery and precisely confirmed pathologically. We suggest that all
clinicians especially radiologists, neurosurgeons and neurologists consider and
keep dermoid tumor in their minds as the differential diagnosis of cystic lesions
in foramen magnum. The preferred surgical planning can be guided by exact

preoperative imaging.
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