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Challenge: understand the topics and structure of a document

How can we represent a document

with respect to the author’s emphasis?

-

topical information [Ma1s]
e.g. semantic class labels
structural information [Ag09, Gla16]
e.g. coherent passages
in latent vector space [Le14, Bha14]
i.e. distributional embedding
required for TDT, QA & IR
downstream tasks [all02, Dio7, Coh18]

Introduction

“T H ”
e 1 diabetes
ol yp DISEASE

In trigger finger, inflammation and hypertrophy of the retinacular sheath progressively restricts the motion of the
flexor tendon

Due to its location, the Al pulley is subjected to the highest forces and pressure gradients during normal as well as
power grip

Etiology

Several causes of trigger finger have been proposed, though the precise etiology has not been elucidated.
Understandably, repetitive finger movements and local trauma are possibilities

Incidence

Primary trigger finger occurs most commonly in the middle fifth to sixth decades of life and up to 6 times more
frequently in women than men

Presentation

The initial complaint associated with trigger finger may be of a painless clicking with digital manipulation. Further
development of the condition can cause the catching or popping to become painful with both flexion and extension,
and be related as occurring at either the metacarpophalangeal (MCP) or PIP joints. Other patients may notice a
feeling of stiffness and then progressive loss of full flexion and/or extension of the affected digit without ever
developing the catching and locking of a “typical” trigger finger. A painful nodule, a result of intratendinous
swelling, may be palpated in the palmar MCP arca. The patient may report MCP stiffiness or swelling in the morning
or that they awaken with the digit locked and that it loosens throughout the day. A history of recent trauma to the arca.
may also be reported. With continued deterioration the finger may present locked in flexion, requiring passive
manipulation to achieve full extension. This occurs because the flexor mechanisms of the digit are generally strong
enough to overcome the restrictive and narrowed retinacular sheath, while the extensors are not. Over time, the
patient’s desire to avoid the painful triggering caused by manipulation or use of the involved digit may lead to the
development of secondary PIP contractures and digital stiffness.

Diagnosis
The classic presentation of popping and locking of a trigger finger is typically all that is needed for diagnosis;
however, with acute onset of symptoms patients may present with pain and swelling over the involved flexor sheath
with avoidance of finger motion. In these cases, the classic popping and triggering are not seen and the diagnosis of
trigger finger must be differentiated from infection or some other traumatic injury. If desired, the diagnosis may be
confirmed with an injection of lidocaine into the flexor sheath, which should relieve the pain associated with th&
triggering and allow the digit to become actively or passively extended. There is no role for imaging in diagnosis,
with x-rays considered unnecessary in patients without history of inflammatory diseasc or trauma .

The finding of a locking digit is not unique to trigger finger, and can be associated with dislocation, Dupuytren’s
contracture, focal dystonia. flexor tendon/sheath tumor, sesamoid bone anomalies, post-traumatic tendon entrapment
on the metacarpal head, and even hysteria. The differential diagnosis of pain at the MCP joint includes de Quervain’s
tenosynovitis (for trigger thumb only), ulnar collateral ligament injury of the thumb (gamekeeper’s thumb), MCP
joint sprain, extensor apparatus injury, and MCP ostcoarthritis

Conservative treatment

Initial management of trigger finger is conservative and involves activity modific
Splinting

The goal of splinting is to prevent the friction caused by flexor tendon movement through the affected Al pulley unt¥
the inflammation there resolves .

Corticosteroid injection

Injection of corticosteroids for treatment of trigger finger was described as carly as 1953 .

Surgical treatment

Operative treatment, whether by percutancous or open release, is highly successful and widely regarded as the

Symptoms

Diagnosis

Treatment
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ask: split a document into coherent sections with topic labels
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We aim to detect topics in a document that are expressed by the author as a
coherent sequence of sentences (e.g., a passage or book chapter
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WikiSection: Wiki authors provide topics as section headings

Contents [hide]

1 Signs and symptoms
1.1 Diabetic emergencies

1.2 Complications
2 Causes

2.1 Typel

2.2 Type 2

2.3 Gestational diabetes
2.4 Maturity onset diabetes of the young

2.5 Other types
3 Pathophysiology
4 Diagnosis
5 Prevention
6 Management
6.1 Lifestyle
6.2 Medications
6.3 Surgery
6.4 Support
7 Epidemiology
8 History
8.1 Etymology
9 Society and culture
9.1 Naming
10 Other animals
11 Research
12 References
13 Further reading
14 External links

en_disease (27)

de_disease (25)

treatment
symptom
diagnosis
cause
classification
epidemiology
history
prognosis
management
pathophysiology
mechanism
prevention
research
genetics
tomography
culture
etymology
infection
fauna

risk
pathology
surgery
screening
medication
geography
complication
other

therapie
diagnose
symptom
ursache
kategorisierung
verlauf
epidemiologie
geschichte
prognose
praevalenz
vorbeugung
fauna
terminologie
pathologie
definition
klinik
komplikation
genetik
infektion
risiko
forschung
geographie
mensch
organe
sonstiges

en_disease | de_disease | en_city de_city

3.6k English | 2.3k 19.5k 12.5k
articles German English German
articles articles articles

8.5k 6.1k 23.0k 12.2k
headings headings headings headings

27 topics
(96.1%)

30 topics
(96.6%)

25 topics
(89.5%)

27 topics
(94.6%)

https://github.com/sebastianarnold/WikiSection
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SECTOR sequential prediction approach

e Transformadocument of N sentencess, | into N topicdistributions 'y,
e Predict MsectionsT, , based oncoherence of the network’s weights
e Assign section-level topiclabelsy,

= ) A Number and length
ok, e of sections is unknown!
Segmentation d i
I ' . ! N
ey @ | ey { p(F1, .98 D)= [ p@k |51, ,88)
' : ' k=1

Classification I y1 I

Input Document D
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Network architecture (0/4) - Overview

Yi—1 Yk
Obijective: maximize the log likelihood of model cua‘i’sﬁi‘é’fﬁaa"'ﬁ""’I""’
parameters © per document on sentence-level !
Eggggziigg (4) Segmentation

N
L(©) =) logp(Fk |s1,...,sn;0)
k=1

e Requiresthe entire document as input

e |ongrange dependencies |
e Focuson sharp distinction at topic shifts “Encoding @x ﬁxk

(L L0
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Network architecture (1/4) - Sentence encoding

Input: Vector representation of a full document Gl
e Split textinto sequence of sentencess, (@) Topic
e Encode sentence vectors x, , using S
o Bag-of-words (~56k english words) SR
o Bloom filter (4096 bits) [se17] Or .
o Pre-trained sentence embeddings BLSTM<-§"'""§<--
[Mik13,Ar017] (128 dim) T —
e Use sentences as time-steps g @x EXk

(L L0
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Network architecture (2/4) - Topic embedding

(3) Topic

Encoder: Bidirectional Long Short-Term Memory cuassiﬁcaﬁaa""ﬁ"">I---->

(BLSTM) [H097, Ge0o, Gra12] + dense embedding layer

(2) Topic
Embedding

e independent fw and bw parameters 6,0
helps to sharpen left/right context
e embedding layer captures latent topics

N
L(O) :Z (log p(Fk | x1..k-1;0,0")
fe=il “ I)E Sen;gnce
B — ncoding Xp_1 Xk
+ log p(¥& | Xp11..n; O, @/))

e 2x256LSTM cells, 128 dim embedding layer, 0
| B NN N EERCEETE
16 docs per batch, 0.5 dropout, ADAM opt. T o T P
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Network architecture (3/4) - Topic classification

Output layer: Classification Clasueatign
e Decodes target probabilities 2 ronre
e Human-readable topic labels for 2 Tasks: Fneding
o topicclassesy, . (25-30 topics) Fam®
disease.symptom _——
~ BLSTM e
Vi = softmax(Wyeé’k + Wyeék o by) < ______ <
o headlinewordsz, (1.5-2.8k words) I WY,
[SignS, SymptOmS] Encoding @XL1 Xk

Z), = sigmoid(W, .6 + W,.ex + b,)

(L L0

Sebastian Arnold



Network architecture (4/4) - Segmentation

Yk—1 Yk
Segmentation: based on topic coherence cua‘i’sﬁfl’fﬁaa"'ﬁ'""I""’
e deviationd,: stepwise “movement” (2) Topic R
. Embeddi
of the embedding between two sentences T M
€1 €k
______________ A Sl
--p Hop E-D By [P -» H-p
g/p\/\/\ BLSTM  cassans
! :<-- A e e
I 1 [ I I . R S
(1) Sentence
/ — - — — Encoding
d; = \/cos(e’k,_l,e’k) - cos(€'y, €'r11)
D JEEN >D >| [ o[ ]
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Coherent segmentation using edge detection

We use the topic embedding deviation (emd) d, to start new segments on peaks.

V) S

emd

- A
o fw 1\
g — bw IA D
g Z T~ Y/ \\ -1 \
= Z i N = S \/w — = \
[ I [
sym cau .. diag prev trea com epi

e |deaadapted from image processing: we apply Laplacian-of-Gaussian
edge detection [zi9s) to find local maxima on the emd curve

e Steps: dimensionality reduction (PCA), Gaussian smoothing, local maxima

e Bidirectional deviation (bemd) on fw and bw layers allows for sharper separation

Sebastian Arnold 11



Experiments with 20 different models on 8 datasets

dataset articles article type headings | topics | segments

WikiSection 38k German/English X X X
train/test | diseases and cities

Wiki-50 [Kosh18] | 50 test English generic X X

Cities/Elements 130 test English cities and X

[Chen09] chemicals (lowercase)

Clinical Textbook | 227 test English clinical X X

[EisO8]

Sentence Classification Baselines: ParVec [Le14], CNN [kim14]

Segmentation Models: C929 [choioo], TopicTiling [rie12], BayesSeg [Eisos], TextSeg [Kosh18]
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Experiment 1: segmentation and single-label classification
Segment on sentence-level and assign one of 25-30 supervised topic labels (F1)

F1

70

60

50

40

30

20+

10~

M en_disease (27 topics)
m de_disease (25 topics)

71.6 70.8

H en_city (30 topics)
1 de_city (27 topics)

65.8 655

421 42.1

32.9 329

T

ParVec* ParVec* CNN*
[Le14] +emd [Kim14]

40.9
1 38.9.

SECTOR
+bow

SECTOR
+bloom

SECTOR
+bloom+emd

SECTOR
+bloom+bemd

716 71.0

SECTOR*
+word2vec+bemd
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Experiment 2: segmentation and multi-label classification
Segment on sentence-level and rank 1.0k-2.8k ‘noisy’ topic words per section (MAP)

M en_disease (1.5k topics)
i ; 711 702
7004 ™= de_disease (1.0k topics) '
W en_city (2.8k topics)
= de_city (1.1k topics)
60 - 59.0 589
50.4
50
46.7 465
a 40 |
<
=
30
20
10+ — —
0.0 0.1
0 T T T T
CNN* SECTOR SECTOR SECTOR* SECTOR* SECTOR@fullwiki*

[Kim14] +bloom +bloom+rank +word2vec +word2vec+rank +word2vec



Pk

Experiment 3: segmentation without topic prediction (cross-dataset)

M en_disease M

B do_disease P, score - lower is better

M en_city

i de_city

W Wiki-50 [Kosh18]
Cities [Chen09]

= Elements [Chen09]

H Clinical [Eis08]

50

C99 TopicTiling* BayesSeg TextSeg* SECTOR* SECTOR@fullwiki

[Choi00] [Riel2] [Eis08] [Kosh18] +word2vec +word2vec 15



Insights: SECTOR captures topic distributions coherently

ParVec (newlines) ParVec+emd
sym | Tl h sym [N
cau
diag | | [ | diag
prev |1 B prev 0
trea
com com
| N epi ]
man [ | man
. { ] ‘ scr NN ‘
inf | | | inf FMH
lsym -Fc;lju ... Idiag prev .. ltrea com epi sym caul...ldiag prev I... Tirea lcom lepi
SECTOR-+bloom (newlines) SECTOR-+bloom+bemd
sym NI sym [N
cau
diag [ diag
prev N B prev
F; trea
com com
[ RN
pat
scr
L pro
sym caul... Tdiag prev .. ltrea lcom epi sym caul...Tdiag Tprev ... ltrea com epi

Topic predictions on sentence level - top: ParVec [Le14] - bottom: SECTOR

Segmentation - left: newlines in text (\n) - right: embedding deviation (emd)
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SECTOR prediction on par with Wiki authors for “dermatitis”

Line 35:

GOLD SECTOR
0
20
[} = —
8 = —
= ——
8 40 — —]
o = =
(0] == =
Z = =
60 = — —
= =
—| |
80 h— =
= O wE > c o B O O E > £ c o
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o o
@ @
label
Source: h

Browse history

Revision as of 02:24, 31 March 2017 (edit)
liibalesiii (talk | contribs)
(—»Cause)
« Previous edit

== Causes ==

Many people with AD have a family history of [[atopy]].
Atopy is an immediate-onset allergic reaction (type 1
hypersensitivity reaction) as asthma, food allergies, AD or
hay fever.<ref name = AFP/><ref name = MSR/> In 2006 it
was discovered that [[mutation]]s in the gene for the
production of [[filaggrin]] strongly increased the risk for
developing atopic dermatitis. Most importantly two
mutations were found that affect approximately 5% of
people in Western Europe that may disrupt the production of
filaggrin. Filaggrin is a protein that plays an important role
in the retention of water in the [[stratum corneum]]. People
who have these mutations often have [[xerodermaldry

Revision as of 02:27, 31 March 2017 (edit) (undo)
liibalesiii (talk | contribs)
(Causes was reorganized w/ better flow.)
(Tag: Visual edit)
Next edit —»

Line 35:

== Causes ==

Genetic

ttps://en.wikipedia.org/w/index.php?title=Atopic dermatitis&diff=786969806&0ldid=772576326
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Conclusion and future work

° ° . .
S E CTO R I S d eS I gn ed a S a b u I I d I n g b | OC k fo r The finding of a locking digit is not umquc to trigger finger, and can be associated with dislocation, Dupuytren’s

contracture, focal dystonia, flexor tendon/sheath tumor, d bone lies, post ic tendon entrapment

on the mclacarpdl hcad an d even hystcra The differenti al di: agnos is ofpan at the Vl(,PJO int inclug d les de Quervain’s

document-level knowledge representation s Qg s g o vt o o s e S

joint sprain, extensor apparams injury, and MCP osteoarthritis .

Initial management of trigger finger is conservative and involves activity modification .

e Reading sentences in document context P P —
is an important step to capture both — N {q = “therapy”

eroids for treatment of trigger finger was described as

topical and structural information e

ultimate treatment for trigger finger. Indication for surgical treatment is generally failure of conservative treatment to
resolve pain and symptoms. The timing of surgery is h ial with data ing surgical
consideration after failure of both a single as well as multiple corticosteroid injections .

. Tra i n i n g t h e to p i C e m bed d i n g W i t h The percutaneous trigger finger release has been described and was first introduced by Lorthioir in 1958 .

Open release of trigger finger has been used as treatment for over a century .

Conclusion

distant-supervised complementary ot gl ool i il
labels improves performance over |
self-supervised word embeddings

e In future work, we aim to apply the
topic embedding for unsupervised

passage retrieval and QA tasks
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Thanks & Questions

SECTOR: A Neural Model for Coherent Topic Segmentation and Classification

Code and dataset available on GitHub:

https://github.com/sebastianarnold/SECTOR
https://github.com/sebastianarnold/WikiSection

Our work is funded by the German Federal Ministry of Economic
Affairs and Energy (BMWi) under grant agreement 01IMD16011E
(Medical Allround-Care Service Solutions) and H2020 ICT-2016-1
grant agreement 732328 (FashionBrain).
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