N\

/. ST. VINCENT CHARITY

- + &

/’\ MEDICAL CENTER

- I\

A

VOL. 1 ISSUE 5 | SUMMER 2015

IN THIS ISSUE

= Anti-Synthetase Syndrome ........... p.3

= |solated Subtalar Joint Arthrodesis for
Rearfoot Deformities..........c...c..... p.4

= Atypical MRI Findings in a Patient
with CADASIL.........cceeeuirmeennreeees p.8

= |CU Delirium .....ccccevcuvmerrenrcnnnens p.12

m Jodide Mumps........cccccvemeieiinnnens p.18




ST. VINCENT CHARITY MEDICAL CENTER JOURNAL

Vol. 1Issue 5 | Summer 2015

Kevyan Ravakhah, MD, MBA, FACP

Daniel litchev, MD
Associate Program Director of the Department of
Internal Medicine Residency, St. Vincent Charity Medical Center

Anna Maria Affan, MD

Sushruth Edla, MD
Rahul Sharma, MD
Raktim K. Ghosh, MD
Fazel Dinary, MD

Keyvan Ravakhah, MD, FACP

Program Director of the Department of Internal Medicine,
St. Vincent Charity Medical Center

Michael B. Canales, DPM, FACFAS

Associate Program Director of Podiatry Medicine and Surgery Residency,

St Vincent Charity Medical Center
Mukul Pandit, MD

Department of Medicine, Internal MedicineSt. Vincent Charity Medical Center

Basel Altaqi, MD

Department of Pulmonary and Critical Care, St Vincent Charity Medical Center

Meyyappan Somasundaram, MD
Department of Internal Medicine, St Vincent Charity Medical Center

Coleman O. Cloughtery, DPM, MA
Podiatry Resident, St Vincent Charity Medical Center

Nilamba Jhala, MD

Internal Medicine Resident, St. Vincent Charity Medical Center

Raktim K. Ghosh, MD

Internal Medicine Resident, St. Vincent Charity Medical Center

Alexandra Alfieri, DO

Internal Medicine resident, St Vincent Charity Medical Center

Mohamad Khaled Soufi, MD

Internal Medicine resident, St Vincent Charity Medical Center

Andre Strunets, MD

Internal Medicine resident, St Vincent Charity Medical Center

The St. Vincent Charity Medical Center family is
committed to the healing mission of Jesus. We serve with:
a deep respect for the dignity and value of all persons;
our practice of quality care; our dedication to the poor;
and, our commitment to education. St. Vincent Charity
Medical Center, with the commitment of its Caregivers and
physicians, will be a leading model for healthcare delivery
in Northeast Ohio based on its faith-based mission,
dedication to education, commitment to the communities
it serves, excellence in the patient experience it provides,
focus on surgical services, and partnerships with
physicians and other constituencies.

A MESSAGE FROM THE EDITOR

The 100th anniversary of the American College
of Physicians (ACP) was recently celebrated in
Boston, Massachusetts. The event hosted more
than 6,500 internal medicine specialists and

subspecialists. It included exciting, up-to-date

and practical medicine lectures and hands-on
exercises that impressed many of us while many

outstanding experts talked of good medicine to

hungry students and physicians.

However, if you ask me what the hallmark of the event was, my answer is
“business.” The most fascinating part of the event was the exhibition hall, a giant
several thousand-square-foot arena filled with sponsors who paid thousands
of dollars to our beloved American College of Physicians to have a chance in

marketing their products, great or not, to us. There were plenty of buyers as well.

Medical students, residents, fellows and practitioners fought over shiny pens, pins
and other cheap throw-away souvenirs while their brains were washed with the data
on the best asthma, diabetes or hypertension medications in the market. Now the
question is why this wholesome organization, the signature of integrity surrenders

to industry as such. You may answer money and | agree with you partially.

I should mention that every attendee paid at least $500 fee for this three-
day event. (I paid more than $700 myself.) | don’t think American College of
Physicians is going to declare bankruptcy soon but just coming back to the
question | asked earlier, | think the better answer is greed. When you have enough

but you want more, this is greed.

Keyvan Ravakhah, B A, FACP
Editor in Chief

We want to hear from you. Send your feedback to
researchjournal@stvincentcharity.com

Anti-synthetase
syndrome associated
with cryptogenic
organizing pneumonia

By Nilamba A Jhala, MD; Kusuma Kurmayagari, MD;

and Keyvan Ravakhah, MD

INTRODUCTION
Anti-synthetase syndrome (ASS)
is a heterogeneous autoimmune
connective tissue disorder pre-
senting as an inflammatory my-
opathy. ASS is usually associated
with particular myositis-specific
autoantibodies, which are specifi-
cally directed against the amino-
acyl-t-RNA synthetase enzymes.
The organs involved are numer-
ous and diverse, and can vary
from patient to patient. We pres-
ent a case of ASS associated inter-
stitial lung disease (ILD) and will
discuss the clinical implications.

CASE DESCRIPTION
A relatively healthy 45-year-old
African-American man presented
with six-week history of progres-
sively worsening dyspnea, non-
productive cough, low-grade fever
and fatigue. He also had associated
pain and swelling of his extremi-
ties for about three weeks. In the
meantime, he was evaluated once
in outpatient clinic and twice
in different emergency rooms
(ER). He was treated as a case of
community-acquired pneumo-
nia (CAP) without any significant
clinical improvement. Eventually
he was admitted for further man-
agement of outpatient treatment
failure CAP after his third ER visit.
On admission, he was afebrile,
hypoxic (Pulse Ox 91% on room air)
with sinus tachycardia of 117/min
and BP 156/88 mmHg . Physical
examination revealed dry crackles

throughout bilateral lungs, proxi-
mal muscular weakness involving
bilateral upper and lower extremi-
ties, mechanic’s hands (Figure 1)
and synovitis of MCP, PIP and DIP
joints associated with trace pitting
edema of all extremities.

There was no skin rash, mouth
ulcers or palpable mass. The re-
mainder of physical examination
and review of system was unre-
markable. Initial laboratory evalu-
ation was remarkable for WBC of
12.5, CK > 26,000 K, ESR 72, myo-
globinuria with positive rheuma-
toid factor and anti- Jo antibodies.

Chest radiograph revealed dif-
fuse interstitial thickening in both
lung fields, predominantly involv-
ing the lower lobes with associated
small to moderate bilateral pleural
effusions (Figure 2 & 3). HRCT re-
vealed multifocal nodular ground
glass opacities and confluent areas
of consolidation with mild septal
wall thickening and small to mod-
erate bilateral effusions suggestive
of acute ILD in a pattern observed
as cryptogenic organizing pneu-
monia (COP) (Figure 4).

A diagnosis of ASS with COP was
made and the patient was started
on high-dose corticosteroids. Mus-
cle biopsy was performed and was
suggestive of polymyositis. Patient
did not show much improvement
with steroids, hence cyclophospha-
mide was added to his treatment
regime. He slowly showed signifi-
cant clinical improvement and was

discharged

| continued on p.17

Figure 1

SIS

Figure 1: Mechanic’s Hands

Figure 2 & 3: Initial CXR on 1st & 3rd ER visit showing worsening of bilateral
patchy pulmonary interstitial infiltrates and effusions with diffuse interstitial
thickening

Figure 4: HRCT showing bilateral multifocal nodular ground glass patchy
airspace opacities and confluent areas of consolidation with a peripheral
predominance and mild septal wall thickening with small bilateral pleural
effusions suggestive of cryptogenic organizing pneumonia
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Isolated Subtalar Joint Arthrodesis

for Rearfoot Deformities:
A Case Series of Results from a Single Surgeon

Authors Primary: Michael B. Canales, DPM, FACFAS
Corresponding: Coleman O. Clougherty, DPM, MA PGY3, Mark C. Razzante, DPM, MA PGY3, Matthew M. Reiner, DPM PGY2, Grace Chuang, DPM PGY1

ABSTRACT
Subtalar joint arthrodesis is com-
monly utilized for the correction
of a variety of rearfoot deformi-
ties. The authors examined the
postoperative patient satisfaction
and functionality scores as well as
radiographic analysis of surround-
ing joints on patients with an iso-
lated subtalar joint arthrodesis.
This procedure was performed by
the senior (MBC) author on nine-
teen limbs (eighteen patients) uti-
lizing a consistent operative tech-
nique and post-operative course
at one institution over the course
of seven years between 2007 and
2014. The AOFAS score improved
from 47.68 (ffi 7.75) to 78.16 (fh
9.07). SF-36 scores were above
73 for all categories with highest
scores the in social and emotional
role functioning categories of
91.45 and 98.25, respectively.
Comparing patient outcomes
to radiographs, patients with
preoperative osteoarthritis of ad-
jacent joints had experienced an
increase in arthritic pain postop-
eratively whereas those without
preoperative osteoarthritis did
not experience an onset of ad-
jacent joint osteoarthritis post-
operatively. The subtalar joint
arthrodesis has proven to be a
reliable procedure for a variety of
rearfoot driven pathology in pa-
tients without concurrent adja-
cent joint osteoarthritis, however
those with osteoarthritis in adja-
cent joints preoperatively should
be informed of the potential of
increased arthritic symptoms to
adjacent joints postoperatively.

LEVEL OF EVIDENCE —
Level 1l

INTRODUCTION

Isolated subtalar joint arthrodesis
has been described as a surgical
treatment option for a wide range
of conditions affecting the lower
extremities. Conditions include:
calcaneal fractures, subtalar ar-
throses due to primary or post-
traumatic arthritis, talocalcaneal
coalitions, subtalar instability, adult
acquired flat foot secondary to pos-
terior tibial tendon dysfunction, ta-
lar fractures, subtalar joint disloca-
tion, residual congenital deformity,
inflammatory arthropathies’, pes
cavus, Charcot Marie Tooth, po-
liomyelitis, cerebral palsy, Reiter’s
syndrome, psoriatic arthritis, ju-
venile rheumatoid arthritis, rheu-
matoid arthritis, myelodysplasia,
vertical talus, bone tumor, talipes
equinovarus, avascular necrosis
of the talus, talar cyst, and spina
bifida®. Various techniques have
been described including vari-
ous screw orientations, variations
forms of fixation, joint preparation,
and graft augmentation.

The authors have retrospec-
tively reviewed patients who have
undergone isolated subtalar joint
arthrodesis, to determine both
clinical and radiographic outcomes
after a mid-term follow up of 2-7
years by obtaining retrospective
AOFAS scores pre and post opera-
tively, SF-36 post-operative scores,
and Kellgren-Lawrence Arthritis
Grading Scales results. The pa-
tients included in this review were
treated by a single surgeon (MBC)
in one institution (SVCMC) with

Image 2 !

Image 1: Preoperative and Postopera-
tive Clinical Weight Bearing Photo of
Patient #7 showing correction in all
three cardinal planes

Image 2: Preoperative and Postop-
erative Radiographic Weight Bearing
Lateral Views of Patient #7

Image 3: Preoperative and Postop-
erative Radiographic Weight Bearing
Anterior-Posterior Views of Patient #7
Image 4: Preoperative Radiographic
Weight Bearing Lateral View of Patient
#11 showing Preexisting Arthritic find-
ings (arrow)

Image 5: Postoperative Radiographic
Weight Bearing Lateral View of Patient

-
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#11 showing Exacerbation of Arthritic
findings (arrows)

Image 6: Postoperative Radiographic
Weight Bearing Lateral showing com-
plete fusion 11 months after procedure
of Patient #14

Image 7: Preoperative(A) and
Postoperative(B) radiographs of Patient
1 without adjacent joint arthritis;
Preoperative(C) and Postoperative(D)
radiographs of Patient 2 showing
advancement of pre-existing arthritis of
adjacent joints

Image 8: Standard incisional approach
with clear visualization of the subtalar
joint’s middle facet

Image 4

W/Weight

the use of a single surgical approach
with a similar internal fixation. All
patients were followed postopera-
tively by the senior author.

MATERIALS AND METHODS
Following a comprehensive clini-
cal and radiographic evaluation,
a subtalar joint arthrodesis was
deemed an appropriate treatment
for the patients. When necessary,
soft tissue procedures were in-
cluded in the surgical plan, (re-
cession or slide of the gastrocne-
mius aponeurosis, tendoachilles
lengthening (TAL) or a posterior
tibialis tendon repair). Two or
three of the 6.5 mm cannulated
screws were placed parallel to one
another utilizing a percutaneous
approach through the posterior
plantar calcaneal heel pad.

Serial casting was performed
when necessary for a total of six
weeks of a non-weight bearing
course on the operative limb. At
that time, the patient was transi-
tioned into a pneumatic fracture
walking boot for an additional four
weeks and permitted to weight
bear in the device. At approxi-
mately 10 weeks post-operation,
patients began ambulating in ath-
letic shoe gear or in conjunction
with a short articulating ankle-
foot orthosis when appropriate for
up to one year post-operatively.

Following Institutional Review
Board approval, the retrospective
chart review identified a total of
32 patients who underwent an
isolated subtalar joint arthrode-
sis. After all eligible patients were
contacted, a total of 18 patients
(19 feet) were enrolled in the
study. The remaining candidates

were either unwilling or unable
to participate due to location (7
patients) or unable to be reached
(seven patients). The mean age
was 45 years with a range of 21-
64. There were 14 females and
five males. Procedures were pre-
dominately performed on left side
(13 limbs) with six right-sided
operations. A total 18 ancillary
soft tissue procedures were per-
formed including the following:
12 gastrocemius recessions, one
tendoachilles lengthening, four
posterior tibial tendon repairs,
and one peroneal tenotomy.

Patients were asked to be clini-
cally evaluated in the office set-
ting by the senior author and one
of the corresponding authors,
followed by the completion of a
retrospective AOFAS score, a cur-
rent AOFAS score, and an SF-36
questionnaire. Patients had their
midfoot and ankle joints exam-
ined for residual or new arthritic
findings followed by a gait evalua-
tion. The patients then had radio-
graphs performed of their opera-
tive limb in angle and base of gait.
These images were compared to
immediate postoperative films
and graded utilizing the Kellgren-
Lawrence Arthritis Grading Scale
(Figure 1). Results were organized
and tabulated (Tables 2-4).

RESULTS

Each of the 18 patients were ex-
amined by both the senior author
and a corresponding authors. The
patients were asked to complete
AOFAS questionnaires for their
postoperative condition, which
were compared to preoperative
scores tabulated based off chart

Figure 1: Kellgren-Lawrence Arthritis Grading Scale*

Grade Characteristics
1 Doubtful joint space narrowing, possible osteophytic lipping
I} Definite osteophytes, definite joint space narrowing
Moderate multiple osteophytes, definite joint space narrowing, some sclerosis
1] and possible deformity of bone contour
Large osteophytes, marked joint space narrowing, severe sclerosis and deformity
v of bone contour
*Adapted from: Kellegren JH, Lawrence KS. Radiological assessment of osteo-arthritis. Ann Rheum
Standard | ps, 1957; 16(4): 494-502. Copyright 1957 BMJ Publishing Group Ltd. And the European League
Deviation Against Rheumatism.
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Isolated Subtalar Joint Arthrodesis

(cont. from previous page)

review and patient input. The av-
erage preoperative AOFAS score
was 47.68 with a standard devia-
tion of 7.75, with scores ranging
from 31 to 62. All patients had
difficulty with ambulation and
required an ankle-foot orthosis as
a component of the non-surgical
preoperative management by the
senior author. The average post-
operative AOFAS score was 78.16
with a standard deviation of 9.07,
with scores ranging from 62 to 92.
All patients demonstrated an
increase in AOFAS scores with
improvement in pain, ability to
increase their activity levels, and
quality of life. The average in-
crease in AOFAS scores was 30.47
with a standard deviation of 11.58,
with scores ranging from 9 to 50.
The SF-36 scores were tabulat-
ed asseen in Table 4. The average
Physical Functioning score was
77.37, Physical Role Function-
ing score was 75.26, the Bodily
Pain score was 69.32, the General
Health Perception score 81.32,
the average Vitality score was
74.74, and the average Social Role
Functioning score was 91.45. The
average Emotional Role Func-
tioning score was 98.25 and the
average Mental Health score was
85.47. These results can be com-
pared with the average SF-36
scores of the general population,
which are displayed in Figure 2.
Each patient had preoperative,
immediate postoperative, and
mid-term follow-up radiographs
taken of their surgical limbs. All
radiographs were examined and
evaluated for signs of arthritic find-
ings such as joint space narrowing,
peri-articular lipping or cyst forma-
tion, osteophytes, or adjacent joint
sclerosis formation of the midfoot
and ankle joints. The radiographs
were analyzed using the Kellgren-
Lawrence Arthritis Grading Scale
(Table 3). Patients with preop-
erative arthritic findings had an
increased propensity for progres-
sion of arthritic changes after the
isolated subtalar joint arthrodesis.

In patients who did not have pre-
operative adjacent joint arthritic
findings, there was no evidence of
advancement of arthritic changes,
postoperatively. Consequently, no
new adjacent joint arthritic find-
ings developed during mid-term
follow up in this cohort.

DISCUSSION
Many surgeons opt for joint preserva-
tion techniques in order to minimize
adjacent joint arthritis, retain hind-
foot motion, and avoid the possibility
of revisional procedures secondary
tononunion of an arthrodesis. Astion
and Deland demonstrated a mean
26% of the motion of the talonavic-
ular joint, 56% of the motion of the
calcaneocuboid joint, and 46% of the
excursion of the posterior tibial ten-
don was maintained after simulated
fusion of the subtalar joint. Heus et
al examined the influence of subtalar
and triple arthrodesis on the tibiota-
lar joint in 48 patients with a mean
follow up of ten years. They utilized
the Van Dijk radiographic grade
scale which consists of the following:
no abnormalities in Grade 0, evi-
dence of cartilage damage in Grade
1, cysts and bone collapse in Grade
2, and joint space disappearance in
Grade 3. There were no changes in
36 feet, and only 1 grade increase in
14 feet. Feet showing radiographic
progression of arthritis had similar
degenerative changes to the contra-
lateral limb °. While there was high
patient satisfaction in a case series of
isolated subtalar fusions, there was a
36% and 41% incidence of mild ra-
diographic progression of arthrosis in
the ankle and transverse tarsal joints
respectively®. Conversely, there was
only an advancement of degenera-
tive changes in adjacent joints in 14%
after an average of 51 months”.
While most evidence support-
ing isolated STJ arthrodesis in flat-
foot deformity are case series or
retrospective reviews, literature is
scant with high level evidence for
use of this procedure. Joint pres-
ervation versus joint fusion will
always be a controversial topic

as noted by Hiller et al2. Surgical
planning is often influenced by
individual training and is selected
by surgeon preference. Correc-
tion of this subtalar joint malpo-
sition or peritalar subluxation
is critical in restoring form and
function of the foot, which con-
sequently decreases pain. An im-
portant finding by Mann et al was
that patients who underwent ST]
arthrodesis for posterior tibial ten-
don dysfunction had a significant
improvement in foot architecture
with positive clinical outcomes,
with 11 out of 44 patients who un-
derwent this procedure for pos-
terior tibial tendon dysfunction.
There was a 93% satisfaction rate
with an average AOFAS score of
89. The average follow up was five
years, and a union rate of 100%°.
Although a union rate was not
reported, Yu et al offered insight as
to execution and correction offered
by subtalar arthrodesis. In 32 of the
48 of their subtalar arthrodeses,
the following ancillary procedures:
repair of tibialis posterior tendon,
resection of tarsal coalition, pero-
neus brevis tendon lengthening,
gastrocnemius recession, tendo-
achilles lengthening, modified
Kidner procedure, ankle arthro-
plasty or synovectomy, and correc-
tion of painful digital deformities.
With radiographic parameters,
they found multiplanar correction
when evaluating cuboid abduction,
talar declination, talar uncoverage,
and talar 1st metatarsal angle. They
concluded that subtalar arthrodesis

can aide in triplanar correction.
Surgeons should expect to find
minimal change in the calcaneal
inclination angle according to their
results and the authors recommend
custom orthoses to accommodate
any residual varus deformity or
medial column stability®.
Russotti et al noted a high
satisfaction rate, as well as no
radiograph findings of second-
ary degenerative changes in the
hindfoot. Patients who were dis-
satisfied noted difficulty adjusting
to uneven terrain. With their pro-
spective trial, Fellmen et al further
discredited the notion of adjacent
arthritis. In fact, their results show
that Chopart’s joint and ankle joint
range of motion was the same or
better in 69% and 76% of cases
respectively. The study also found
a decrease in the consumption of
pain medication as well as an in-
crease in walking speed?.
Johnson et al embraced the con-
troversy of stage II posterior tibial
tendon dysfunction with a detailed
literature review of joint preserva-
tion osteotomies and joint fusion
for this pathology along with a case
series of 17 patients. Their proce-
dure consisted of subtalar arthrod-
esis combined with spring ligament
repair or reefing and flexor digito-
rum longus transfer to the navicu-
lar. Tendoachilles lengthening was
also performed in a majority of the
cases. There was 100% radiograph-
ic union occurring at a mean 10.1
weeks. There was improvement in
talonavicular coverage, lateral talo-

Figure 2: Normal for the General United States Population, Total Sample *

Total Sample
N = 6742 PF RP BP GH VT SF RE MH
50. 50.0 |50.0
Mean 00 | 50.00 | 50.00 | 50.00 | 50.00 | 50.00 | O 0
46. 48.1 | 443
25" Percentile 51 | 47.06 | 41.83 | 44.83 | 45.85 | 45.94 0 8
54. 55.8 | 52.8
50" Percentile 93 | 54.50 | 51.13 | 51.98 | 52.09 | 56.85 8 2
57. 55.8 | 58.4
75" Percentile (median) | 03 | 56.85 | 55.36 | 57.70 | 58.33 | 56.85 8 6
10. 10.0 | 10.0
Standard Deviation 00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 0 0
14- | 17- 19- 16- 20- 13- | 9-56 | 7-65
Range 58 57 63 64 71 57
*According to the U.S. Census 1998

Table 2: Increase in

Table3: AOFAS Scores and Radiographic (Kellgren-Lawrence Arthritis Grading

Table 4: Postoperative SF-36 Scores

1st metatarsal angle, lateral talo-
calcaneal angle, and medial cunei-
form height. Postoperative mean
AOFAS scores were 82, and the
mean Maryland Foot Score was 86.
They stated that subtalar arthodesis
allows for the ability to correct the
rotatory subluxation of the calca-
neus in relation to the talus”.

A summary of case series and
retrospective reviews on isolated
subtalar fusions for adult acquired
flatfoot is seen in Table 1.

While there was been a trend in
the last decade for surgeons to opt
for joint preservation procedure for
correction of adult acquired flatfoot
deformity, one cannot deny the time
tested results and evidence of isolat-
ed subtalar arthrodesis. Many con-
trarians would argue theories such
as exacerbation of adjacent joint ar-
thritis, increased hindfoot rigidity,
and need for revisional procedures
due to pain or nonunion. The latter
theory has not been supported by
literature review, as the union rate
seen from numerous case series
showing greater than 95% union
rate. Loss of follow up in many of
these case series could very well be
from unsatisfied patients, poten-

tially skewing and underestimating
nonunions.

While adjacent joint arthritis
may be a factor, many of these
patients are asymptomatic and
cause and effect can often not be
proven. There is only mild sacrifice
of overall hindfoot motion when
the subtalar joint is fused?. The
joint-preserving anterior calcaneal
osteotomy had encouraging results
when utilized for children; how-
ever, this led to degenerative ar-
throsis of the calcaneocuboid joint
when applied to adults?”. Many ex-
perts on this topic subscribe to joint
preservation osteotomies, but state
these procedures are contraindi-
cated in patients with continuous
lateral foot pain, subtalar degenera-
tive changes, or obesity. In patients
with late stage II posterior tibial
tendon dysfunction, many of these
variables are already present®. Jux-
tapose these findings with the 85%
satisfaction rate at five years with
isolated subtalar arthrodesis®.

Subtalar arthrodesis is a time
tested technique that has shown
great success since it was first in-
troduced by Grice and Gallie as
early as the 1940s°*°. It can be em-

ployed for a wide variety of pathol-
ogy, but most notably has shown
success and positive outcomes in
adult acquired flatfoot deformity.

This retrospective study looked
at clinical and radiographic im-
provement of 18 patients (19 limbs)
undergoing an isolated subtalar
joint arthrodesis performed by the
senior author. Twelve patients (13
limbs) underwent ancillary soft
tissue procedures based upon on
their symptomatology and de-
formity. All patients improved in
AOFAS scores and the majority
of patients (14/18 or 77.8%) stated
they would undergo the same pro-
cedure again due to their improve-
ment of activities and decreased
lifestyle limitations.

When comparing the mean
postoperative AOFAS score of 78
to other mentioned studies, it was
noted to be higher in most cases.
The SF-36 scores were compared
to population norms established
in 199832, This study’s population
had slightly higher and compa-
rable scores when compared to
this data. No patient experienced
complete resolution of pain (0/10)
following complete healing of

AOFAS Scores Scale) Scores Pre and Post-Operatively
CHANGE Pre XR Post Post XR Patient | PF RP BP GH VT SF RE HM
PATIENT | IN AOFAS PATIENT | Pre AOFAS MT) Pre XR AJ AOFAS MT) Post XR AJ a0 0 70 74 a7 80 87.5 100 %
1 38 1 43 0 0 81 0 0 2| 50 75 64 62 65 87.5 100 88
2 28 2 50 0 0 78 0 0 3 85 75 84 87 80 100 100 72
3 34 3 51 1 0 85 1 1 4| 95 100 80 95 85 100 100 80
4 45 4 45 0 1 90 0 1
5 1 5 55 0 o 71 o 0 5 60 100 41 82 50 87.5 100 68
s 7 6 55 0 0 72 0 0 6| 60 100 41 82 50 87.5 100 68
7 37 7 18 0 0 85 0 0 7 80 50 74 82 80 87.5 100 96
8 50 8 40 0 1 90 0 1 8| 85 80 84 77 80 100 100 92
9 38 9 41 1 1 79 1 1 9 75 80 74 87 80 87.5 100 96
10 42 10 33 0 1 75 0 1 10| 80 75 62 87 100 100 100 92
11 17 11 51 0 1 68 0 2 11 90 100 74 67 70 87.5 100 80
12 9 12 62 0 0 71 0 1 12 55 0 51 47 25 62.5 100 56
13 37 13 55 1 0 92 1 0 13| 100 100 84 95 100 100 100 100
14 33 14 48 0 0 81 0 0 18| o5 75 74 95 95 100 | 100 | 100
15 12 15 50 0 1 62 0 1 15| 55 0 74 77 80 100 | 100 92
16 35 16 31 0 0 66 1 0 16| 85 100 74 87 80 87.5 100 96
17 37 17 25 0 0 92 0 0 17 | 100 100 84 95 100 100 100 100
18 26 18 47 1 0 73 1 0
19 8 19 16 0 o 74 1 ) 18| 75 75 62 87 55 100 100 72
19 65 75 62 67 65 75 66.7 80
;\;/;56 77.37 | 75.26 | 69.32 | 81.32 | 74.74 | 91.45 | 98.25 | 85.47
PRE POST | AVG CHANGE Stand 15.84 | 30.11 | 13.45| 12.78 | 19.61 | 10.25 | 7.64 | 13.21
AVERAGE Dev
AOFAS 47.68 78.16 30.74
Stand Dev 7.75 9.07 11.58

their procedure; however, pain in
most was limited to certain activi-
ties and much improved from the
preoperative state. Patients with
no preoperative radiographic ar-
thritic findings demonstrated no
further changes on radiographic
evaluation at their most recent
mid-term follow up. In contrast,
asymptomatic patients with pre-
operative radiographic arthritic
findings became symptomatic
post-operatively. There was also
slight progression of radiographic
findings according to the Kellgren-
Lawrence Arthritis Grading Scale.
This study included inherent
limitations including the length
of the follow-up of the patients
as a longer time period would
be useful in determining the ar-
thritic changes that may occur
greater than seven years after the
isolated subtalar joint fusion. In
addition, this study did not have a
control group and had a relatively
low number of patients. Further
studies with a greater number of
patients with a longer follow-up
would allow for a more detailed
analysis of prognostic factors.

| continued on p.11
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Atypical MRI findings in a patient
with cerebral autosomal dominant
arteriopathy with subcortical infarcts
and leukoencephalopathy (CADASIL):
a diagnostic dilemma

By A.M. Alfieri, S. Warhadpande, Department of Radiology, Wexner Medical Center, Ohio State University, Columbus, OH

INTRODUCTION
Cerebral autosomal dominant
arteriopathy with subcortical
infarcts and leukoencephalopa-
thy (CADASIL) is, as the name
suggests, a rare genetic disorder
that predisposes the affected indi-
vidual to hemorrhagic or ischemic
strokes. CADASIL is inherited in
an autosomal dominant fashion
and occurs due to a mutation in
NOTCH-3, a transmembrane re-
ceptor protein expressed on vas-
cular smooth muscle cells.!
Mutated NOTCH-3 accumu-
lates intracellularly in vascular
smooth muscle cells and results
in the progressive destruction
and fibrosis of small and medi-

um-sized cerebral penetrating
arteries.? The ensuing luminal
narrowing produces ischemia
and, eventually, multiple lacunar
infarcts.? The four cardinal symp-
toms in CADASIL include isch-
emic stroke, dementia, migraine
with aura, and mood disturbanc-
es.* The most common manifes-
tation of CADASIL are transient
ischemic accidents (TIA) and
subcortical strokes, which occur
between the ages of 40 and 60.
TIAs and sub-cortical strokes are
followed by cognitive dysfunction
and dementia.3 Migraines with
aura are also common and gen-
erally appear around the age of
30.1 Although not as common as

the other symptoms of CADASIL,
mood disturbances have been re-
ported in up to 20% of cases.
With such a vast array of clinical
presentations combined with its
relatively rare occurrence, CADA-
SIL can often present a diagnostic
difficulty to physicians. In this re-
port, we will first present an atypi-
cal case of CADASIL and the chal-
lenges that were faced on the path
to reaching the diagnosis. We will
then review the literature regarding
the MRI findings in patients with
CADASIL so that these features can
be better understood and applied in
cases suggestive of CADASIL.

CASE REPORT

A 67-year-old man presented
to the neurology service with a
three-month history of cognitive
decline, confusion, and short-
term memory impairment. Past
medical history was relevant for
Hypergammaglobulinemia of
Waldenstroms, atrial flutter, hy-
pertension, a left occipital lobe
hemorrhagic stroke in 2008, and
aTTA in 2009.

The patient’s mini-mental sta-
tus exam score was 16/30 on pre-
sentation. Patient was alert but
oriented to only person and place.
Five-minute recall to the words,
“Mr. Johnson, umbrella, tunnel”
was 0/3. Language and fluency

were intact, but his comprehen-
sion to commands was impaired.
Both cranial nerve exam and mo-
tor exam were unremarkable.
Deep tendon reflexes were +2 bi-
laterally throughout and plantar
stimulation elicited down-going
toes bilaterally. Sensation to light
touch and cerebellar function
were grossly intact. A brain mag-
netic resonance imaging (MRI)
study was subsequently obtained.

The MRIresults revealed areas
of confluent white matter hyper-
intensity (WMH) in the frontal,
parietal, and occipital lobes in
a relatively symmetric distribu-
tion. However, there was general
sparing of the temporal lobes with
little evidence of WMH in this re-
gion. Diffusion weighted imaging
revealed multiple punctuate in-
farcts within the right cerebellar
hemisphere, right occipital lobe,
and right parietal lobe.

Susceptibility weighted imag-
ing (SWI) showed several punc-
tuate intraparenchymal hemor-
rhages, which were primarily
distributed through the subcorti-
cal areas of both cerebral hemi-
spheres. T1 films with contrast
demonstrated some left parieto-
occipital cortical swelling with ad-
jacent signal abnormality, which
was thought to be representative
of edema and pial vessel engorge-
ment. The patient had a prior
stroke in this region (left occipi-
tal lobe) in 2008, so it is possible
these findings may be related to
the prior stroke.

These atypical MRI findings
did not hint at a possible etiology
and the differential included ev-
erything from CADASIL to amy-
loid angiopathy.

An extensive work-up followed,
which included a bone marrow
biopsy, an abdominal fat pad
punch biopsy, and a skin biopsy.
The patient was also scheduled
for a brain biopsy when the skin
biopsy results returned and re-
vealed intracellular granular os-
miophilic deposits within vascu-

lar smooth muscle cells, a finding
pathognomonic for CADASIL.

During the hospital stay, the
patient also suffered from two
generalized tonic-clonic seizures.
EEG monitoring revealed that the
patient had been having almost
continuous subclinical seizures. It
was hypothesized by the care team
that the 3-month history of cogni-
tive decline and decreased menta-
tion prior to the hospital admission
was a result of subclinical seizure
activity. Given the genetic impli-
cations of the CADASIL diagnosis,
the patient’s family was counseled
and referred to a neuro-geneticist.
Once the patient’s seizures were
confirmed to be under control, the
patient was discharged.

DISCUSSION

This case represents the diagnos-
tic challenge that often accompa-
nies CADASIL. Imaging has been
an important aspect of recogniz-
ing and differentiating CADA-
SIL since it became recognized
in 1990s.5 Several radiographic
findings have been described
in CADASIL, though some are
more specific to the disease than
others. Since CADASIL can often
masquerade as other diagnoses,
such as MS” or encephalitis®, it is
important to understand the MRI
characteristics of CADASIL so
that it can be included in the dif-
ferential when appropriate. This
would allow for more timely ac-
quisition of appropriate diagnos-
tic tests, including genetic testing
and/or skin biopsy, and would
prevent inappropriate treatment
courses from being pursued.

In the case of our patient, the
MRI features were atypical, with
sparing of the temporal white mat-
ter, so the diagnosis of CADASIL
was not entertained until several
other diagnostic studies had been
completed. This illustrates the
important point that, although
understanding the MRI findings
in CADASIL can be beneficial
diagnostically, these features are

not always present and hence CA-
DASIL should not immediately
be removed from the differential
diagnosis in their absence if clini-
cal suspicion or family history is
suggestive. Regardless, having a
thorough understanding of the ra-
diographic features of CADASIL is
important and the duration of this
section will focus on these features.

Early imaging studies of CA-
DASIL demonstrated the pres-
ence of white matter involve-
ment as an important feature of
the disease. Chabriat et al. as-
sessed 75 patients with MRI and
found that 47% of cases showed
hypointensities on T1-WI that
increased in frequency with age.
T2-WI revealed that 90% of the
patients had hyperintensities
within the white matter (WMH)
that was symmetric and was most
frequent in the periventricular
and deep white matter regions,
but also present within the brain-
stem, basal ganglia, and external
capsule of several patients. In-
terestingly, the severity of signal
abnormality within the periven-
tricular, basal ganglia, and infra-
tentorial regions was higher in the
symptomatic patients compared
to the asymptomatic patients.®
The involvement of WMH has
been subsequently demonstrated
in numerous studies of CADASIL
confirmed patients. 1112

While WMH is a prominent
finding in MR images of CADA-
SIL patients, it can also be found
in other conditions such as MS,
subcortical arteriosclerotic en-
cephalopathy (sSAE), and isch-
emic leukoaraiosis.™® Thus
several studies began searching
for MRI findings that were more
specific to CADASIL. O’Sullivan
etal. compared MRI studies from
20 patients with CADASIL to 20
patients with leukoaraiosis. The
results showed that both groups
had marked WMH involvement
of the periventricular, frontal
and parietal regions, but that on
T2-WI hyperintensity of the tem-

poral pole and external capsule-
insula region was significantly
greater in CADASIL.1

Similarly, Auer et al. found
significantly higher T2-WTI and
FLAIR hyperintensity in the
temporal white matter in CADA-
SIL patients compared to patients
with sporadic subcortical arterio-
sclerotic encephalopathy.! Sever-
al other studies have also demon-
strated temporal lobe WMH as an
important MRI characteristic for
identifying CADASIL.!M121415 Ty
our patient, the finding of tempo-
ral lobe sparing was atypical and
initially led us down a different
diagnostic path. Thus, although
temporal lobe WMH are fre-
quently present in CADASIL, it is
important to remember that this
finding is not universal and CA-
DASIL should still be considered
if other findings are suggestive.

Lacunar infarcts/lesions are
further MRI characteristics that
have been identified as poten-
tial markers for CADASIL. Van
den Boom et al. found that sub-
cortical lacunar lesions (SLL) on
MRI studies were 59% sensitive
and 100% specific for CADASIL
compared to healthy controls, el-
derly patients with vascular risk
factors, patients from CADASIL
families who were negative for
the NOTCH 3 mutation, and pa-
tients with small vessel disease
with WMH.® When present, the
SLLs were found in the anterior
temporal horn in all cases and in
the frontal lobe in 25% of cases.
A subsequent microscopic exam
of one of the CADASIL patients
revealed the SLLs to be caused
by distension of the perivascular
space of the perforating arteries at
the grey-white junction.!®

A subsequent study by the
group also found evidence of
SLLs in 56% of CADASIL pa-
tients ages 41-50 with the value
increasing to 73% in CADASIL
patients between the ages of 51-
60.12 Although lacunar lesions and
infarcts are often not separate en-
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tities in the literature, this group
differentiated the two based on
location with SLLs being at the
grey-white junction and lacunar
infarcts located in regions that did
not extend to cortical gray matter.
Thus along with the findings for
SLLs, they also found lacunar in-
farcts within the supratentioral
white matter and basal ganglia
in 75% of CADASIL patients be-
tween 31-40 and in over 90% of
CADASIL patients >40 years of
age.” The presence of lacunar in-
farcts in CADASIL has since been
confirmed by several other stud-
ies'17,18,19

One final radiographic feature
that has been identified in CADA-
SILis the presence of microbleeds.
Dichgans et al. found evidence of
microbleeds in 69% of patients
with CADASIL compared to 0%
of age matched control subjects
on gradient echo T2 MRI. The
microhemorrhages were found in
a variety of areas throughout the
brain, with the cortical-subcorti-
cal region being most frequent,
but importantly were largely out-
side the areas of hyperintensity on
T2/PD-WI.2° Microhemorrhages
were also demonstrated in 19%
from ages 41-50 and 47% of pa-
tients > 50 years of age in another
study, suggesting they are a later
feature of the disease.?

It has subsequently been dem-
onstrated that the number of
cerebral microhemorrhages in
CADASIL patients was related to
the development of intracerebral
hemorrhages.?' Since the micro-
bleeds in CADASIL occur in areas
distinct from the ischemic lesions
and WMH, it is probable that mi-
crohemorrhage and infarction
are independent issues in the
pathogenesis of CADASIL. This
conclusion is supported by Liem
et al. who found that microbleed
load on MR at baseline was only
predictive of microbleed load at
the seven-year follow up, while
WMH and lacunar infarcts on MR
were each predictive of both lacu-

nar infarctload and WMH load at
the seven-year follow up.?

Apart from their utility in aid-
ing diagnosis of CADASIL, MRI
features of CADASIL have also
been shown to be correlated with
clinical features of the disease. In
a cohort study of 112 patients with
CADASIL, Singhal et al. found
that a history of stroke correlated
with total WMH score, along with
internal capsule WMH and pon-
tine WMH involvement indepen-
dently. They also found that pres-
ence subcortical white matter
hyperintensity correlated with
presence of psychiatric disorders
and with presence of dementia.

Several other studies have also
examined the MR findings in CA-
DASIL, but with the focus on their
relationship to cognition. Peters
et al. found that brain atrophy on
MR was significantly correlated
with disability and global cognitive
performance. 2 Similarly, Jouvent
etal. found that the degree of brain
atrophy was significantly associat-
ed with cognitive defects and dis-
ability in 147 CADASIL patients,
but also that the degree of brain at-
rophy was correlated with the vol-
ume of lacunar lesions and mean
apparent diffusion coefficient.?*
Several other studies have also
identified lacunar infarcts on MRI
as being correlated with cognitive
impairment. 7?26 Taken together
these findings suggest that lacu-
nar lesions may lead to cognitive
decline or dysfunction through
inducing structural changes in the
brain leading to brain atrophy.

In conclusions, it is important
for clinicians to keep CADASIL in
mind when a patient’s MRI dem-
onstrates symmetric WMH, espe-
cially in the anterior temporal lobe
and external capsule, subcortical
lacunar infarcts, and/or diffuse
microhemorrhages. However, as
in this patient, it is important to
remember that these findings are
notabsolute and CADASIL should
not be excluded from the differen-
tial diagnosis if clinical suspicion

is high. Finally, as correlations be-
tween MRI findings in CADASIL
and clinical features of the disease
have been found, imaging may be-
come an important tool for moni-
toring progression and predicting
clinical course in the future.
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MMM; Basel Altaqi, MD, FCCP

ABSTRACT

Background

Several studies suggested that de-
lirium in Intensive Care Unit (ICU)
setting is under-recognized and un-
der-documented by both physicians
and nursing staff. This observational
study compares rates of detection of
ICU delirium using current stan-
dard of care at St. Vincent Char-
ity Medical Center (SVCMC) to
the standardized tool confusion as-
sessment method (CAM-ICU) and
evaluates some of the risk factors of
delirium at SYVCMCICU.

Objective

To compare rate of detection of
delirium in ICU using current
standard of care at SVCMC and
standardized tool CAM-ICU. To
hypothesize that the rate of unde-
tected delirium & delirium sub-
types in ICU patients is higher
and we can improve its detec-
tion by utilizing CAM-ICU forms
among residents and nursing
staff. The secondary objective was
to evaluate some of the risk factors
of delirium at SVCMC ICU.

Study Design and Method

We conducted an observational

study where 100 patients were
assessed by CAM-ICU method if
they spent at least 48 hours in the
ICU. They were seen twice a day
for atleast three consecutive days
or until delirium was detected.
We reviewed daily assessment
notes of residents and nurses and
compared them with our findings.
The kappa statistics was done to
measure agreement over and be-
yond chance agreement.

Results
For the agreement comparisons,
each of the intake assessments from
researchers and residents as well as
researchers and nurses, the value
of kappa was found to be 0.18 (95%
CI: 0.02 - 0.33). The three-way
agreement of researchers, nurses
and residents assessment also had
kappa value of 0.18 (95% CI: 0.02 -
0.33). This agreement is considered
“poor” agreement by the traditional
Landis & Koch way of characteriz-
ing kappa. By using kappa statistics,
we found that there is significantly
more agreement than by chance
alone (p = 0.002). So, there is bet-
ter than chance agreement, but it is
“poor” agreement.

The prevalence of delirium

was 30% (30/100). Among them,
study confirmed higher rates of
undetected hypoactive delirium
66.6% (20/30 patients), and 30%
(9/30) for mixed delirium. De-
lirium was observed in 30% of
patients within the first five days
of ICU admission. The mean age
was 68+/-14 in patients with de-
lirium and 65+/-11.6 in patients
without delirium. Also, delirious
patients had increased hospital
length of stay (LOS)(median LOS
10 days) versus non-delirious
patients(median LOS 8 days) (p
< 0.0001). Delirious patients had
higher SAPS II score 31.3 +/- 13.8
versus 24.5 +/- 10.6 for non-de-
lirious patients (p < 0.0001). De-
lirious patients also had higher
numbers of TLC and Foley’s
catheterization (p < 0.05) than
non-delirious patients.

Conclusion

CAM-ICU is an excellent screen-
ing tool for early diagnosis of ICU
delirium and should be integrated
in daily residents and nurses’ as-
sessment of patients to increase de-
tection rate of delirium as early as
within 2-5 days of ICU admission.

INTRODUCTION
Delirium is characterized by acute
onset and fluctuating course of
inattention. It is a change in cog-
nition or the development of a
perceptual disturbance that is not
better accounted for by a preexist-
ing, established, or evolving de-
mentia. The disturbance develops
over a short period of time (usually
hours to days) and tends to fluctu-
ate during the course of the day ..

In delirium, patient’s ability
to receive, process, store, and re-
call information is impaired. This
state is usually reversible and is a
direct consequence of a medical
condition, substance intoxication
or withdrawal, use of a medica-
tion, toxin exposure, or a combi-
nation of these factors.

Delirium has an enormous im-
pact upon the health of elderly

patients. Patients with delirium
experience higher mortality,
prolonged hospitalizations, func-
tional and cognitive decline and
higher risk for institutionalization.
Signs of delirium may persist lon-
ger than a year, especially in pa-
tients with underlying dementia.
Even though, delirium can be re-
versible, it can create future prob-
lems for fragile, elderly patients.

There are three subtypes of de-
lirium: hyperactive, hypoactive
and mixed. Hyperactive delirium
is characterized by agitation, rest-
lessness and attempts to remove
tubes and lines. Hypoactive delir-
ium is characterized by withdraw-
al, flat affect, apathy, lethargy and
decreased responsiveness. Mixed
delirium is considered when pa-
tient fluctuates between hyperac-
tive and hypoactive delirium. Hy-
poactive and mixed delirium are
more common in ICU setting and
are often unrecognized. Multiple
assessment tools are available to
detect delirium in patients and
one of them is CAM-ICU22,

OBJECTIVES

1. To compare the rate of detec-
tion of delirium in ICU patients
using current standard of care
at SVCMC versus the standard-
ized tool CAM-ICU.

2. To hypothesize that the rate of
undetected delirium & deliri-
um subtypes in ICU patients is
higher and that we can improve
its detection by utilizing CAM-
ICU forms among residents
and nursing staff.

3. To evaluate risk factors of de-
lirium at SVCMC ICU.

METHODS AND PROCEDURES

Study design: Observational study
with bedside evaluation and
documentation review.

Setting: St. Vincent Charity Medi-
cal Center (SVCMC), an urban
community teaching hospital
in Cleveland, Ohio.

Participants: 100 patients admit-
ted or transferred to ICU.

RASS and CAM-ICU Worksheet

Step One: Sedation Assessment

The Richmond Agitation and Sedation Scale: The RASS*

Score Term

Description

+4 Combative
+3 Very agitated

+2 Agitated
+1 Restless

0 Alert and calm
-1 Drowsy

-2 Light sedation
-3 Moderate sedation
-4 Deep sedation

to physical stimulation

=5 Unarousable

No response to veice or physical stimulation

Overtly combative, violent, immediate danger to staff
Pulls or removes tube(s) or catheter(s); aggressive
Frequent non-purposeful movement, fights ventilator
Anxious but movements not aggressive vigorous

Not fully alert, but has sustained awakening
(eye-opening/eye contact) to veice (=10 seconds)
Briefly awakens with eye contact to voice (<10 seconds)
Movement or eye opening to voice (but no eye contact)
No response to voice, but movement or eye opening

Verbal
Stimulation

Physical
Stimulation

Procedure for RASS Assessment
1. Observe patient

a. Patient is alert, restless, or agitated.

2. If not alert, state patient’s name and say to open eyes and look at speaker.
a. Patient awakens with sustained eye opening and eye contact.

b. Patient awakens with eye opening and eye contact, but not sustained.

c. Patient has any movement in response to voice but no eye contact.

3.  When no response to verbal stimulation, physically stimulate patient by
shaking shoulder and/or rubbing sternum.

a. Patient has any movement to physical stimulation.
b. Patient has no response to any stimulation.

If RASS is -4 or -5, then Stop and Reassess patient at later time
If RASS is above - 4 (-3 through +4) then Proceed to Step 2

*Sessler, et al. AJRCCM 2002; 166:1338-1344. Ely, et al. JAMA 2003; 289:2983-2991.

Step Two: Delirium Assessment

(score 0 to +4)

(score =1)
(score =2)
(score =3)

(score =4)
(score =5)

Feature 1: Acute onset of mental status changes

or a fluctuating course

And

‘ Feature 2: Inattention |

Poana X

Feature 3: Disorgamized Thinking| OR |Feature 4: Altered Level of Consciousness

Inclusion Criteria: 18 yearsand old-
er, patients admitted to the ICU
and CSU for atleast 48 hours.

Exclusion Criteria: Younger
than 18 years old, non-English
speaking patients, admission
for an aphasic stroke.

We assessed 100 Intensive Criti-
cal Care patients 48 hours after
their admission or transfer to the
Unit. These patients were evalu-
ated twice a day for maximum

=DELIRIUM

of three days or until they were
found to have delirium. By us-
ing CAM-ICU checklist? 34, we
tried to detect and diagnose dif-
ferent forms of delirium. At the
same time, we reviewed progress
notes of primary residents and
nurses regarding their assess-
ment of delirium. To assure valid
CAM-ICU results, we assessed
patient’s sedation status by utiliz-
ing RASS score®®. The RASS score
is a 10-point scale for evaluation

of the level of sedation. A patient
with a RASS score of -3 to +4 was
considered eligible to be assessed
by the CAM-ICU to determine
the presence of delirium.

The Confusion Assessment
Method (CAM) was created in
1990. CAM-ICU is an adaptation
of this tool for use in ICU patients.
The CAM-ICU score is deter-
mined by examining patient for
inattention, acute and fluctuating
changes in mental status, disor-

ganized or incoherent thinking,
and altered level of conscious-
ness. The CAM-ICU has been
developed, validated and applied
into ICU settings and multiple
investigators have used the same
method to identify patients with
delirium. Delirium is defined in
terms of four diagnostic features,
and deemed present when a pa-
tient has positive Feature 1 and
Feature 2 and either Feature 3 or
4 (see CAM-ICU schematic).

DATA COLLECTION
All of the researchers reviewed
the training manual and videos
from the icudelirium.org website.
After obtaining verbal con-
sent, we assessed patient’s acute
change of mental status evi-
denced by fluctuation on a seda-
tion scale (i.e. RASS), GCS, or
previous delirium assessment. To
determine baseline mental status,
we used information from fam-
ily or friends, nursing home staff,
and History and Physical. For ex-
ample, if the patient was young
and was admitted from home
with no documented neuro-cog-
nitive impairment or history of
stroke, then we assumed that the
patient had a “normal” baseline
mental status. If the patient was
older, had documentation of a
stroke or dementia, or came from
a nursing home, then we probed
family or the institution for more
information on the patient’s pre-
hospital baseline mental status.
We assessed inattention by ask-
ing patient to squeeze our hand
whenever they heard the letter “A”
in the series of 10 letters. Errors
were counted when patient failed
to squeeze on the indicated ab-
sence of delirium. If acute change
of mental status was absent and
the number of errors was between
0 -2, CAM-ICU was considered
negative for delirium. Patients
were reevaluated on a daily basis
until they were transferred to RNF
(up to 48 hours post transfer) for
maximum of three days. If acute
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(cont. from previous page)

change of mental status was pres-
ent and the number of errors were
0 - 2, we used RASS score to mea-
sure level of consciousness.

For disorganized thinking as-
sessment we asked yes/no ques-
tions. For example:

1. Will a stone float on water?

2. Are there fish in the sea?

3. Does one pound weigh more
than two pounds?

4. Can you use a hammer to
pound a nail?

Errors were counted when the
patient incorrectly answered a
question. If a patient answered
the four questions correctly we
still assessed the command.

“Hold up these many fingers”
(Hold 2 fingers in front of patient)

“Now do the same thing with

number of fingers).
Combined number of > 1 would
be recorded.

Overall CAM-ICU scoring:
Feature 1 plus 2 and either 3 or 4
present = CAM-ICU positive®*.

We reviewed residents and
nursing staff notes for presence
of delirium documentation. Ad-
ditional data was collected from
EMR (Meditech), such as demo-
graphics, length of stay, reason for
admission, list of medications ™8,
use of physical restraints, presence
of IV lines, urinary catheter and
other related co-morbidities® 1,
We calculated SAPS II score (sim-
plified acute physiology score). It
is a severity score and mortality
estimation tool developed from a

Table 1: Interrater detection of delirium by researchers (CAMICU* tool)

vs. Residents and Nurses

Rater

(95% CI)

Researchers vs. Residents
Researchers vs Nurses
Researchers vs. Nurses vs. Residents

(three way agreement)

018 (0.02-0.33)
0.18(0.02:0.33)
0.18 (0.02-0.33)

*CAM ICU - Confusion Assessment Method for the Intensive Care Unit
(p=0.002) for all comparisons so there is better than chance agreement for all of them

the other hand” (Do not repeat
Table 2: Patient characteristics

large sample of medical and surgi-

Characteristics

Frequency (total n=100)

Age, mean+ SD
- Patients with delirium
- Patients without delirium
Gender
Male, %
- Male with delirium
Female, %
- Female with delirium
SAPS II Score®, mean = SD
- Patients with delirium mean + SD
- Patients without delirium mean = SD
ICU* admission diagnosis, n (%)
Acute respiratory distress syndrome
Myocardial infarction or arrhythmia
Congestive heart failure
Hepatic or renal failure
Chronic obstructive pulmonary disease
Gastrointestinal bleeding
Malignancy
Drug overdose
CABG*
Sepsis or Septic shock
Hypertensive Emergency
Bariatric surgery
General surgery/Orthopedic surgery

67 £13.3
6814
65116

54
12
46
18

26731195
313+138
2454106

Lo . =
0 Ul 0k N OO

*ICU - Intensive Care Unit,

*SAPS I1 Score — Simplified Acute Physiology Score

*CABG —Coronary Artery Bypass Grafting

cal patients in North America and
Europe®.

DATA STORAGE AND
CONFIDENTIALITY

Data was stored in the form of
encrypted Excel spreadsheets to
which only the primary investi-
gators had access. There were no
patient identifiers. Patient medi-
cal records were retained for the
same period according to the doc-
ument retention and disposition
schedule of St. Vincent Charity
Medical Center.

STATISTICAL METHODS

The kappa statistic (Cohen’s kap-
pa) was used to measure agree-
ment over and beyond chance
agreement. The two-way agree-
ment comparisons of researcher
and resident assessment of pa-
tients as well as researcher and
nurses assessment along with
three-way agreement of research-
er, nurse and resident assessment
were analyzed and kappa value
were estimated. For evaluation
of presence of risk factors in de-
lirious patients, fisher’s test was
completed to determine p value. A
p-value less than 0.05 was consid-
ered to be statistically significant.

RESULTS
A total of 100 patients were as-
sessed at bedside. 30 patients (30%)
were found to be delirious by using
CAM-ICU tool. Among them, 20
patients (66.6%) had hypoactive
delirium, 1 patient (3.33%) has hy-
peractive delirium, and 9 patients
(30%) had mixed delirium. For the
agreement comparisons, each of
researchers & resident assessment,
as well as researchers and resident
assessment, the value of kappa was
0.18 (95% CI: 0.02 - 0.33). The
three-way agreement of research-
ers, residents and nurses assess-
ment also had kappa value of 0.18
(95% CI: 0.02 - 0.33).

This agreement is considered
“poor” agreement by the tradition-
al Landis & Koch way of character-

izing kappa. For the kappa statistic
there is a statistical hypothesis test
of whether there is significantly
more agreement than one would
find by chance alone (i.e., a test as
to whether the true value of kappa
is zero), whereby it is found that
there is significantly more agree-
ment than by chance alone (p =
0.002). So, there is better than
chance agreement, but it is “poor”
agreement (Table 1). For complete-
ness, we also examined the agree-
ment of nurses and residents as-
sessments and found for the kappa
statistic that kappa = -0.04 (95% CI:
-0.07 - -0.01). This is actually less
agreement than what one could ex-
pect by chance alone and the cor-
responding p-value (p=0.68) is not
statistically significant.

Table 2 illustrates the demogra-
pic values of our study patients.

In this observational study, out
of 100 patients, 30 had delirium.
The prevalence of delirium was
30%. Among them, our study con-
firmed higher rates of undetected
hypoactive delirium as 66.6%
(20/30) patients, and 30% (9/30)
of mixed delirium (Figure 1 & 2).
Delirium was observed in 30% of
patients within the first 5 days of
ICU admission. The mean age of
patient was 67 13.3 (68 14 in pa-
tients with delirium and 65 11.6 in
patients without delirium).

There was a significant relation-
ship between increased length of
hospital stay in patients with de-
lirium (median length of stay 10
days) versus non-delirious patients
(median length of stay 8 days) (p
< 0.0001) (Figure 4). The mean
SAPS II score was 26.73 11.95.
Among patients with delirium
SAPS II score was 31.3 13.8 and
it was 24.5 10.6 in patient without
delirium (p < 0.0001) (Figure 5).

We also found that patients
with delirium had higher num-
bers of TLC and Foley’s catheter-
ization (p < 0.05) (Figure 6 & 7).

There was also a significant re-
lationship between higher use of
benzodiazepine in delirious pa-

tients v/s non-delirious patients
(p = 0.0009) (Figure 8).

We found no significant relation-
ship between use of antipsychotics
and delirium (p = 0.1228) (Figure
9) and the use of opiates and de-
lirium (p=0.8216) (Figure 10).

DISCUSSION
Several studies suggested that
delirium in ICU setting is under-
recognized and under-document-
ed by both physicians and nursing
staff1®1415, Under-documentation
of delirium in the medical record
is supported by our findings, in
that there was no chart documen-
tation for 30% (30/100) of delirium
cases identified by the CAM-ICU.
There are three subtypes of
delirium: hypoactive, hyperac-
tive and mixed %118, Hyperactive
delirium is characterized by agita-
tion, restlessness, and attempts to
remove tubes and lines. Hypoac-
tive delirium is characterized by
withdrawal, flat affects, apathy,
lethargy, and decreased respon-
siveness. Mixed delirium is when
patients fluctuate between the
two. In ICU patients, mixed and
hypoactive forms of delirium are
often unrecognized without rou-
tine monitoring. Our study con-
firmed higher rates of undetected
hypoactive as 66.6% (20/30) pa-
tients, and 30% (9/30) of mixed
delirium. Hypoactive delirium
generally has worse prognosis and
missed without active monitoring
(4). Early detection and treatment
can lower ICU, hospital and 30-
day mortality 1% 20:2122.23_ Tt also
decreases hospital-acquired com-
plications related to delirium and
shortens hospital length of stay.
A number of methods are avail-
able to detect delirium in critical-
ly ill patients. There is evidence
that even ICU physicians recog-
nize less than one third of deliri-
ous critically ill patients without
using assessment tool for detec-
tion of delirium to aid in their
diagnosis 2. There are several
validated instruments to assess

CAM-ICU Worksheet

Feature 1: Acute Onset or Fluctuating Course
Positive if you answer “yes’ to either 1A or 1B.

Pasitive Negative

1A: Is the pt different than his/her baseline mental status?

Or
1B: Has the patient had any fluctuation in mental status in the past 24 hours
as evidenced by fluctuation on a sedation scale (e.g. RASS), GCS. or
previous delirum assessment?

Yes No

Feature 2: Inattention

Positive if either score for 2A or 2B 1s less than 8.
Attempt the ASE letters first. If pt 1s able to perform this test and the score is clear,
record this score and move to Feature 3. If pt 1s unable to perform this test or the
score 15 unclear, then perform the ASE Pictures. If you perform both tests, use the
ASE Pictures’ results to score the Feature.

Positive Negative

2A: ASE Letters: record score (enter NT for not tested)

Directions: Say to the patient, “T am going to read you a servies of 10 letters. Whenever you hear the letter
‘A, " indicate by squeezing my hand.” Read letters from the followimg letter list in a normal tone.
SAVEAHAART

Scoring: Errors are counted when patient fails to squeeze on the letter “A” and when the patient squeezes

on any letter other than “A."

Score (out of 10):

2B: ASE Pictures: record score (enter NT for not tested)
Directions are included on the picture packets.

Score (out of 10):

Feature 3:Disorganized Thinking
Positive 1f the combined score 1s less than 4

Paositive Negative

3A: Yes/No Questions

Set A
1. Will a stone float on water?
2. Are there fish in the sea?
3. Does one pound weigh more than
two pounds?

3B:Command

ask patient “Add one more finger)

(Use etther Set A or Set B, alternate on consecutive days if necessary):

Set B
1. Will a leaf float on water?
2. Are there elephants in the sea?
3. Do two pounds weigh
more than one pound?

4. Can you use a hammer to pound a nail? 4. Can you use a hammer to cut wood?

Score __ (Patient earns 1 point for each correct answer out of 4)

Say to patient: “Hold up this many fingers™ (Examiner holds two fingers
front of patient) “Now do the same thing with the other hand™ (Not repeating
the number of fingers). *Ifptis unable to move both arms, for the second part of the command

Score___ (Patient earns 1 point if able to successfully complete the entire command)

Combined Score (3A+3B):
(out of 5)

Feature 4: Altered Level of Consciousness
Positive if the Actual RASS score i1s anything other than "0 (zero)

Pasitive Negative

Overall CAM-ICU (Features 1 and 2 and either Feature 3 or 4)-

Pasitive Negative

Copyright © 2002, E. Wesley Ely, MD, MPH and Vanderbilt University. all rights reserved.

delirium, including Cognitive
Test for Delirium, abbreviated
Cognitive Test for Delirium, Con-
fusion Assessment Method for the
Intensive Care Unit (CAM-ICU),
Intensive Care Delirium Screen-
ing Checklist, Neelon and Cham-
pagne Confusion Scale, and the
Delirium Detection Score . The
most extensively studied instru-
mentisthe CAM-ICU, which was
validated to assess delirium at the
bedside in nonverbal ventilated
ICU patients ?¢. Using a struc-
tured format, this tool evaluates

four features, namely, acute onset
or fluctuating course, inattention,
disorganized thinking, and al-
tered level of consciousness. Two
recent systematic reviews pooled
several studies evaluating the
accuracy of CAM-ICU 2728, The
majority of the studies included
in the systematic reviews showed
that the CAM-ICU is a highly ac-
curate instrument for the diagno-
sis of delirium in the ICU.

CONCLUSION

Delirium is a frequent complica-

tion in critical care patients. Delir-
ium in ICU patients is a dynamic
and complex process. CAM-ICU
tool can be helpful in detection of
ICU delirium and should be inte-
grated in the daily residents and
nurses assessments to increase de-
tection rate of delirium. The rate
of detection of delirium in ICU
using current standard of care at
SVMC was lower compared to
standardized tool CAM-ICU. In
summary, our study suggests that
formal training and implementa-
tion of daily delirium assessment
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by using CAM-ICU should be at-
tempted. Because delirium is a
fluctuating disorder, and single
daily observation can substantially
underestimate the prevalence of
delirium, the ICU nurses and resi-
dents should be trained to admin-
ister the instrument on each shift
along with assessments of sedation
and acuity.

Residents should re-evaluate
the need for restraints and blad-
der catheters daily. They should
also evaluate the use of sedatives
(e.g. benzodiazepines or opiates)
and medications with anti-cho-
linergic activity, and consider dis-
continuation if not required.

Overall, our data suggest that
CAM-ICU is an excellent screen-
ing tool for the diagnosis of deliri-
um in critically ill patients.

LIMITATIONS

This is an observational study. We
acknowledge possibility of de-
lirium development in some pa-
tients several days after we com-
pleted our assessments. Focus of
this study was to detect delirium
within five days of admission and
did not extend evaluation after
that time period. There is non-
homogenous gender distribution
in the delirium subgroup.
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Anti-synthetase syndrome
(cont. from p 3)

to skilled nursing facility for reha-
bilitation.

DISCUSSION
Anti-synthetase syndrome (ASS)
is a systemic autoimmune syn-
drome characterized by the pres-
ence of anti-aminoacyl t RNA
antibodies accompanied by a
constellation of clinical findings,
including polymyosistis-derma-
tomyositis (PM-DM), ILD, “me-
chanic hands” and Raynaud’s
phenomenon, etc. This is relative-
ly uncommon clinical entity and
is considered as a subset of idio-
pathic inflammatory myopathies.
ASS mostly affects adults, at
any age, and is more common
in women with a female to male
ratio of 2:1. The clinical presenta-
tion of ASS varies greatly among
the patients as does the severity of
involvement of different organs.
Among the anti-synthetase anti-
bodies more frequently associated
with lung involvement is the anti-
Jo-1 antibody". ILD is especially
prevalent in ASS occurring in ap-
proximately 75% of patients with
anti-Jo-1 antibody compared to
30% of patients with idiopathic in-
flammatory myopathies in the ab-
sence of antisynthetase antibodies.
It is noteworthy that, when
present, the lung disease is the
main determinant of survival
in patients with ASS. Surgical
lung biopsies in patients with
ILD-associated ASS may show
different histological features
including nonspecific interstitial
pneumonia (NSIP), usual intersti-
tial pneumonia (UIP), cryptogen-
ic organizing pneumonia (COP)
or diffuse alveolar damage °.
Cryptogenic pneumonia is now
a well-recognized entity with
characteristic clinical and radio-
logical features and pathologic
diagnostic criteria including the
lack of identifiable cause such as
drug-induced or infection-asso-
ciated organizing pneumonia.
Corticosteroids are the current
standard of treatment of COP.

Cyclophosphamide may be con-
sidered in severely ill patients
who show no improvement with
corticosteroid treatment within a
few days, and in patients who fail
to improve despite a prolonged
course of corticosteroids®.

ILD is the main cause of mortal-
ity and morbidity in inflammatory
myopathies and ASS in particu-
lar. Our patient predominantly
complained of respiratory illness,
HRCT demonstrated consolida-
tions consistent with acute ASS
associated COP/ILD. This case
uniquely demonstrates how the
diagnosis of ASS may not be clini-
cally obvious on initial presenta-
tion, but may appear upon further
investigation. We need to con-
sider broad differential diagnosis
for suspected infectious pneumo-
nia cases that are not responding
to standard antibiotic regimens®.
Early diagnosis and treatment can
prevent disease progression and
improve patient outcome.
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LEARNING OBJECTIVES

1. Iodine from iodinated contrast
media may rarely elicit non in-
flammatory edema of the sali-
vary glands. Acute sialadenitis
following contrast administra-
tion is characterized by rapid,
painless, bilateral enlargement
of salivary glands.

2. Todide mumps is usually a be-
nign, selflimiting condition and
may recur with further expo-
sure to iodinated contrast.

INTRODUCTION

Todide mumps or contrast induced
acute sialadenitis is characterized
by the rapid, painless enlargement
of the parotid and submandibular
glands following the use of iodin-
ated compounds. T he patho-
genesis of this adverse reaction
remains unclear. It may be due to
anidiosyncratic reaction or related
to toxic accumulation of iodide in
the ductal systems of the salivary
glands.! The onset of symptoms
can start within a few minutes to
five days after contrast administra-
tion.2 The course of iodineinduced
sialadenitis is usually benign, and
rapid resolution of symptoms is ex-
pected without definite treatment.
The symptomatic management
includes parenteral non steroidal
antiinflammatory drugs (NSAIDs),
steroids and dialysis. 3

CASE

We report a case of 65 years old
African American female, end
stage renal disease on hemodialy-
sis 3 times/ week, presented in the
emergency room with complaint

of facial andupper neck swelling,
one day after fistulogram.

The past medical history was
significant for increasing right
arm swelling for last 23 weeks
and inability to access right arm
AV fistula for dialysis. A dialy-
sis permacath was placed in left
subclavian vein for access. A fis-
tulogram was performed to check
the patency of the AV fistula with
visipaque® (Iodixanol), a nonionic
iodine containing contrast media.
It showed stenosis at the junction
of right subclavian and superior
vena cava (SVC). Balloon angio-
plasty was performed and repeat
fistulogram showed good reso-
lution of stenosis with less than
10% remaining. The patient was
stable in PACU post procedure
and went home without immedi-
ate complication.

The next day she woke up with
lower facial and upper neck swell-
ing. The patient did not have any
signs of SVC obstruction including
superficial venous prominence on
chest, arm edema, cyanosis and
plethoric face. She also denied any
hoarseness of voice, difficulties in
breathing but complained of pain
during mouth opening. Nifedip-
ine was stopped for suspicion of
drug induced angioedema.

Bilateral tender submandibular
glands were noted on examina-
tion (Images 1&2). CT of the neck
and face showed e nlarged bilat-
eral submandibular glands with
infiltration of adjacent fat planes
and diffuse soft tissue swelling in
submandibular region and upper
neck (Image 3&4, CT scan).

Image 2

A

Images 1&2: Swelling in lower face and upper neck around the submandibular glands

Initial labs including CBCD,
CMP, electrolytes and acidbase
were essentially normal except
elevated WBC count of 11,000 but
no bandemia. BUN and Cr values
were also high commensurate with
ESRD. The patient was started on
unasyn on day 1 for a possible in-
fective cause of sialadenitis. It was
stopped next day as there were no
signs of infection including fever,
chill, tachycardia and no pus dis-
charge from submandibular duct.

A diagnosis of contrast induced
sialadenitis was made and pa-
tient was started on IV ketorolac,
decadron, fluid and pain manage-
ment. Emergency intubation kit
was prepared at bedside for pos-
sible airway compromise which
was not required. Hemodialysis
was done within 24 hours of ad-
mission and the submandibular
swelling improved significantly in
next 23 days. The patient was dis-
charged in a stable condition on
oral tapering dose of prednisone
for 2 weeks.

DISCUSSION

Visipaque® (Iodixanol) is a non-
ionic iodine containing contrast
media favoured for its isomolar
properties. With normal renal
function, 97% is excreted un-
changed in urine within 24 h. 2°
The risk for sialadenitis is directly
related to serum iodide levels (>
10 mg/100 mL) and inversely re-
lated to normal renal function.2
,3 With increasing renal dysfunc-
tion, the elimination halflife is
prolonged. Our patient was at an
increased risk because of her end-
stage renal failure. The delay in
dialysis for the first 24 h after fis-
tulogram might have contributed
further in pathogenesis. There are
also a few published case reports
of pancreatic mumps and tran-
sient thyroid dysfunction; whose
etiology thought to be similar to
iodide induced sialadenitis. Our
patient did not have any of these
symptoms including thyroid
swelling, abdominal pain, back

pain and nausea and vomiting.
Amylase, lipase, TSH and free T4,
T3 were essentially normal. Role
of steroids in the management of
contrast induced sialadenitis has
been found to be controversial
in published case reports. Usual
prophylactic regimens for iodide
allergy were also ineffective in a
previous case report proving it
more idiosyncratic reaction than
hypersensitivity.* The reaction is
probably a class effect, because
substituting one form of lowos-
molar nonionic contrast media
for another did not prevent recur-
rences of the condition.

The way to prevent recurrence
of iodide mumps is to avoid using
intravenous iodinated contrast in
those patients again or urgent di-
alysis within 24 hours if the use of
iodinated dye is absolutely essen-
tial.® There is absolutely no role
of antibiotic in the management
of iodide mumps as the elevated
WBC count is always reactive in
nature.
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CAPTION IT

A prize will be awarded to the resident
who can provide the most original and
amusing caption for this cartoon created
by our very own Mariam Diab. Responses
should be submitted to researchjournal@
stvincentcharity.com. Submissions will be
accepted until October 1st 2015.
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