’0 Scientific

7/
ISSN: 2158-284X  Volume 13, Number 9, September 2022 ‘Q“ Pobiianing

%%

International Journal of

Clinical
Medicine

lhttps://ww scirp.org/journal/ijcm

“ | H”S“S‘“ ‘HHWWTX
9“772158“284007” 09 =t




Journal Editorial Board

ISSN: 2158-284X (Print) ISSN: 2158-2882 (Online)

https://www.scirp.org/journal/ijcm

Editor-in-Chief

Prof. Yong Sang Song

Managing Executive Editor

Prof. Junming Liao

Editorial Board

Dr. Marc Afilalo

Prof. Sergio D. Bergese
Prof. Siamak Bidel

Prof. Trond Buanes

Prof. Long-Sheng Chang
Prof. Alex F. Chen

Dr. David Cheng

Prof. Yunfeng Cui

Prof. Noriyasu Fukushima
Prof. Matteo Gelardi

Prof. Jeffrey L. Geller

Prof. Kuruvilla George
Prof. Karen Goodman

Dr. Ramakrishnan Gopalakrishnan
Prof. Gerard A. Hutchinson
Prof. Bharat K. Kantharia
Prof. Shinya Kimura

Dr. Valery Leytin

Dr. Shaogang Ma

Dr. Lawrence A. Mark

Dr. Edward P. Monico

Dr. Asanghanwa Alahkala Milca Nkiebifu
Dr. Pratheeshkumar Poyil
Prof. Rajamanickam Rajkumar
Dr. M. Waheed Roomi

Prof. Krzysztof Roszkowski
Dr. Ibrahim Sahin

Prof. Zheng Su

Dr. Jue Wang

Dr. Weili Wang

Dr. Li Xu

Seoul National University, South Korea

Tulane University, USA

McGill University, Canada

The Ohio State University Medical Center, USA
University of Helsinki, Finland

University of Oslo, Norway

The Ohio State University, USA

University of Pittsburgh School of Medicine, USA
University Hospital Case Medical Center, USA
Tianjin Medical University, China

International University of Health and Welfare, Japan
University of Foggia (FG), Italy

University of Massachusetts Medical School, USA
Peter James Centre, Australia

Montclair State University, USA

University of Southern California, USA

University of the West Indies, Trinidad-and-Tobago
The University of Texas Health Science Center, USA
Saga University, Japan

University of Toronto, Canada

Huai’an Hospital Affiliated to Xuzhou Medical College, China
Indiana University, USA

Yale University, USA

University of Bamenda, Cameroon

University of Kentucky, USA

Meenakshi Medical College, India

Dr. Rath Research Institute, USA

The F. Lukaszczyk Oncology Center, Poland
Erzincan Binali Yildirim University, Turkey
Genentech Inc., USA

University of Nebraska, USA

Case Western Reserve University, USA
Northwestern University, USA



’0’ . L International Journal of Clinical Medicine, 2022, 13, 415-439
& ¢ Scientific https://www.scirp.org/journal/ijcm
€®.9. Research :
¥4% Publishing ISSN Online: 2158-2882
L ) ISSN Print: 2158-284X
Table of Contents
Volume 13 Number 9 September 2022

Clinical Presentations of Lassa Fever in Non-Endemic Parts of the World:
A Systematic Review

E. N. Chime, P. E. Chime, B. C. EZEANOIUE. . ....ceririririririiieieietretrenietetete ettt ses sttt sttt bene 415
Prospective Study on Effectiveness of Belfast Regime on Flexion Tendon Injury
Zone V Using Tam Scoring

M. Farhina, B. Zulfigar, M. Noor, S. Kiran, F. A. A. Khan, S. Atullah.......ccccoonnnirneececereeneneeeeeee 428


https://www.scirp.org/journal/ijcm
https://www.scirp.org/

International Journal of Clinical Medicine (IJCM)

Journal Information

SUBSCRIPTIONS

The International Journal of Clinical Medicine (Online at Scientific Research Publishing, https://www.scirp.org/) is published

monthly by Scientific Research Publishing, Inc., USA.

Subscription rates:
Print: $79 per issue.
To subscribe, please contact Journals Subscriptions Department, E-mail: sub@scirp.org

SERVICES

Advertisements
Advertisement Sales Department, E-mail: service@scirp.org

Reprints (minimum quantity 100 copies)
Reprints Co-ordinator, Scientific Research Publishing, Inc., USA.
E-mail: sub@scirp.org

COPYRIGHT

Copyright and reuse rights for the front matter of the journal:
Copyright © 2022 by Scientific Research Publishing Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/

Copyright for individual papers of the journal:
Copyright © 2022 by author(s) and Scientific Research Publishing Inc.

Reuse rights for individual papers:
Note: At SCIRP authors can choose between CC BY and CC BY-NC. Please consult each paper for its reuse rights.

Disclaimer of liability

Statements and opinions expressed in the articles and communications are those of the individual contributors and not the
statements and opinion of Scientific Research Publishing, Inc. We assume no responsibility or liability for any damage or injury to
persons or property arising out of the use of any materials, instructions, methods or ideas contained herein. We expressly disclaim
any implied warranties of merchantability or fitness for a particular purpose. If expert assistance is required, the services of a

competent professional person should be sought.

PRODUCTION INFORMATION

For manuscripts that have been accepted for publication, please contact:

E-mail: ijcm@scirp.org


https://www.scirp.org/
mailto:sub@scirp.org
mailto:service@scirp.org
mailto:sub@scirp.org
http://creativecommons.org/licenses/by/4.0/
mailto:ijcm@scirp.org

International Journal of Clinical Medicine, 2022, 13, 415-427

Y

’ "‘ Scientific https://www.scirp.org/journal/ijcm

) Q‘ Research .
®4¢% Publishing ISSN Online: 2158-2882
4 ISSN Print: 2158-284X

Clinical Presentations of Lassa Fever in
Non-Endemic Parts of the World:
A Systematic Review

Ethel Nkechi Chime12*, Peter Ekpunobi Chime3, Basil Chukwuemeka Ezeanolue!

'Department of Otorhinolaryngology, University of Nigeria Teaching Hospital, Enugu, Nigeria

*Department of Otorhinolaryngology, Enugu State University of Science and Technology Teaching Hospital, Enugu, Nigeria
*Department of Medicine, Enugu State University of Science and Technology Teaching Hospital, Enugu, Nigeria

Email: *ethel.chime@unn.edu.ng, pe4chyme@yahoo.com, basil.ezeanolue@unn.edu.ng

How to cite this paper: Chime, EN.,
Chime, P.E. and Ezeanolue, B.C. (2022)
Clinical Presentations of Lassa Fever in
Non-Endemic Parts of the World: A Sys-
tematic Review. International Journal of
Clinical Medicine, 13, 415-427.
https://doi.org/10.4236/ijcm.2022.139029

Received: July 31, 2022
Accepted: September 20, 2022
Published: September 23, 2022

Copyright © 2022 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

[ONom

Abstract

Background: Lassa fever cases outside Africa are seen as imported cases of
Lassa fever. Timely diagnosis of imported Lassa fever is important for timely
intervention necessary to reduce the morbidity and mortality associated with
Lassa fever, and this requires the knowledge of the clinical manifestations of
Lassa fever. Purpose: This review was done to see how clinical diagnosis of
Imported Lassa fever can be facilitated based on the clinical presentations of
imported cases of Lassa fever in Lassa fever non-endemic region. Methods:
The relevant articles for the review were obtained from the databases of
PubMed and Google Scholar. Results: The clinical presentations of the im-
ported Lassa fever cases consisted of multisystem involvement and were sim-
ilar to those of Lassa fever patients who were treated in the Lassa fever en-
demic region. Conclusions: History of recent travel to, or residence in,
Lassa fever endemic region is an important clue for clinical diagnosis of
Lassa fever. The 2011 CDC surveillance case definition and the modified
Khan case definition for Lassa fever may aid clinical diagnosis of Lassa fev-
er. Any clinically suspected case of Lassa fever should have a laboratory
confirmation.

Keywords

Imported Lassa Fever, Clinical Features of Lassa Fever, Clinical Diagnosis of
Lassa Fever

1. Introduction

Lassa fever is endemic to West Africa. The incidence of primary cases of Lassa
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fever presenting in other different countries of the world all originated from
West Africa [1]-[29]. These are seen as imported cases of Lassa fever in those re-
gions, and they present diagnostic and management challenges. The asympto-
matic nature of most cases of Lassa virus infection (about 80%), the long incuba-
tion period of Lassa fever, which can be up to three weeks, and air travel are fac-
tors that can favor Lassa fever importation to non-endemic countries.

West African sub-region has many endemic febrile illnesses such as malaria,
gastroenteritis and typhoid fever. These are more common than Lassa fever. Se-
condly, a medical practitioner practicing in a non-Lassa fever endemic region,
when attending to an imported case of Lassa fever, is unlikely to have a high in-
dex of suspicion because of lack of experience and the other more common fe-
brile illnesses will be higher in the possible diagnosis to consider.

Even for the practitioners in the Lassa fever endemic region in West Africa,
who are assumed to be very familiar with Lassa fever, clinical diagnosis of Lassa
fever can be challenging. For example, cases of Lassa fever have been misdiag-
nosed in which the patients were subjected to unnecessary laparotomy [30] [31].
Cases of Lassa fever have also been misdiagnosed as respiratory tract infection
and malaria in pregnancy [32].

Lassa fever is associated with a high mortality rate among hospital-treated pa-
tients [33]. In those that survive the Lassa virus infection, there may be residual
disability such as hearing loss which may remain permanent [34]. Timely diag-
nosis of Lassa fever is important for timely and appropriate interventions neces-
sary to reduce the morbidity and mortality associated with Lassa virus infection.
The knowledge of clinical manifestations of Lassa fever is necessary for the
timely diagnosis of Lassa fever.

Few reviews have systematically examined the problem of making a clinical
diagnosis of imported Lassa fever based on the presenting symptoms and signs
of the patients. The aim of this paper is to do a systematic review of the clinical
presentation of the cases of Lassa fever in order to highlight how a clinical diag-
nosis of Lassa fever can be made based on the presenting symptoms and signs of

the imported cases of Lassa fever.

2. Methodology

The protocol was a systematic search for publications on primary cases of im-
ported Lassa fever. These were cases of Lassa fever that originated from the en-
demic region of West Africa but were treated outside the endemic region. Such
publications were to have all the relevant data complete. Literature on Lassa
fever was searched using PubMed and Google Scholar databases. Articles pub-
lished between January 1969 and April 2021 that were relevant to the scope of
the review were retrieved. The keywords used were “Imported cases of Lassa
fever” and “Lassa fever case report” These articles and their references were
checked for publications of cases reported from outside the West African

sub-region. Additional information was also sourced from the websites of the
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Centers for Disease Control and Prevention (CDC) and the World Health Or-
ganization (WHO).

Between January 1969 and April 2021, only thirty-eight (38) cases of Lassa
fever were reportedly treated in different countries outside Africa [1]-[29]. Out
of these, 35 cases were primary cases while three were secondary cases which
originated in non-endemic countries from some of the primary cases. Out of the
35 primary cases, only 22 cases had the relevant data and it was only those 22
cases that were included in the review. Data analysis was done by descriptive sta-
tistics. Frequencies were described as numbers and percentages. The review does

not include secondary cases of imported Lassa fever.

Clinical Features of Lassa Fever

Lassa fever is a viral haemorrhagic fever. Lassa virus, which is the aetiological
agent for Lassa fever, is transmitted by multimammate rat (Mastomys natalen-
sis) which serves as the animal reservoir [35] [36]. Its transmission is either by
direct contact with the rat such as eating the rat or by the contamination of hu-
man food by the rat’s urine or faeces [35] [36]. Human-to-human transmission
can also occur through contact with the body fluid of a Lassa fever patient. Both
sexes and any age can be affected by Lassa fever [37] [38]. Lassa fever specific
reverse transcriptase polymerase chain reaction is one of the reliable tests for la-
boratory confirmation of Lassa virus infection [39]. In the management of Lassa
fever, supportive care is very important [35] [36] and treatment with ribavirin
has been shown to be beneficial [40] [41].

The epidemiology of Lassa fever has been discussed by several authors [33]
[42]. Lassa fever is a major public health problem with yearly outbreaks, with

associated morbidity and mortality.

3. Results (Findings)

The findings are summarized in Table 1.

3.1. Findings of Clinical Features of Lassa Fever Cases in
Non-Endemic Regions and Discussions of Findings

1) The Demographic Characteristics of the Imported Cases of Lassa Fever
in non-endemic regions

Out of the 35 primary cases of imported Lassa fever identified, only the twen-
ty-two cases which had all the relevant data were analyzed. All of the 22 cases
originated from West Africa. The destination non-endemic countries were the
United States, United Kingdom, Germany, Netherlands, Israel, Japan, Canada
and Sweden. The 22 cases are listed in Table 1 with their years of presentation,
destination countries, sources of information [1]-[27] and the frequencies of in-
volvement of the various organs or organ systems of the body.

Among the 22 cases, 59.1% were males while 40.9% were females, giving a male:

female ratio of 1.44:1. The ages of three of them were unknown. These were case
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Table 1. The clinical manifestations of the 22 cases of imported Lassa fever.

S/No Imported to

1[1] [2] USA 1969
23] UK 1971
3 (3] UK 1971
4 (4] UK 1972

5[1] [5] Germany 1974

6 [6] USA 1975
7 [6] USA 1975
Netherlands
8 [1] [7] )
980
9 (8] [9] UK 1981
10 [10] UK 1982

11 [1] [11]  Israel 1987

12 [12] Japan 1987
13 [13] Canada 1989
14 [14] USA 1989

15 [1] [15] Germany 2000

16 [16]

(17] Germany 2000

17 [1] [18]  Netherland

[19] [20] 2000
18 [21] USA 2009
19 [22

[22] USA 2014
(23]
20 [24] USA 2015
21 [25] USA 2016
22 [26

[26] Sweden 2016
(27]
N

%

Age/Se
X

52F
F
M

35F

43 F
26 F

34 M

18 F
21F
47 M
48 M
38M
43M
22F

56 M

48 M
47 M
46 M

55M
33 M

72 F

H/ach Resp CV  Gast UGS ENT Eye MSS Rib Survived

Yes Yes Yes Yes Yes Yes No Yes
Yes Yes No Yes

Yes Yes Yes No Yes
Yes Yes Yes Yes Yes No Yes
Yes Yes Yes Yes No Yes

Yes Yes Yes Yes Yes ? Yes
Yes Yes Yes Yes Yes Yes No Yes
Yes Yes Yes No Yes

Yes Yes Yes Yes No Yes
Yes Yes No Yes
Yes Yes Yes Yes Yes No Yes
Yes Yes Yes Yes No Yes

Yes Yes Yes Yes Yes Yes No Yes
Yes Yes Yes No No
Yes Yes Yes Yes No

Yes Yes ? No

Yes Yes Yes Yes No

Yes Yes Yes Yes No Yes

Yes Yes Yes Yes No Yes

Yes Yes Yes Yes No No

Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes No Yes

11 4 7 19 11 15 6 12 17
50.0 18.2 31.8 86.4 50.0 682 273 54.5 77.3

Key: H/ach, headache; CV, cardiovascular system features; Gast, gastrointestinal system features; UGS, urogenital system; ENT,

ear, nose and throat and head and neck features, Eye, eye features; MSS, musculoskeletal system features; Freq, frequency; Rib,

Ribavirin: Yes, it was given; No, it was not given?, not known if it was given or not.

numbers 2, 3 and 5. Of the remaining 19 cases, their ages ranged from 18 years
to 72 years, with a mean age of 41.3 + 13.70 years.
Some of them received antimalarial or antibiotics or both. Only three of them

(13.6%) were confirmed to have received ribavirin. One patient, in addition to
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ribavirin was given favipiravir which is an investigational drug [25]. In two of
the cases, it was not known whether ribavirin was given or not. Among the 22
cases of imported Lassa fever, five died and 17 survived, giving a case fatality rate
of 22.7%.

2) Ear, Nose and Throat and Head and Neck (Otorinolaryngological
Features)

Among the imported cases of Lassa fever, sore throat was the most common
otorhinolaryngological symptom (36.4% or 8/22) and inflamed pharynx or pha-
ryngeal ulcer was the most common otorhinolaryngological finding on examina-
tion (36.4% or 8/22). Among the eight Lassa fever patients with pharyngitis,
three or 37.5% of them had associated cervical lymph adenopathy.

In a prospective study on Lassa fever patients by Ehichioya et al in Lassa fever
endemic region, sore throat was found to be the most common otorhinolaryn-
gological symptom [37]. Other otorhinolaryngological symptoms seen in Lassa
fever include dysphagia, vertigo, tinnitus, hearing loss and bleeding.

Four of the 22 imported Lassa fever cases (18.2%) had hearing loss. Hearing
loss is a common finding among Lassa fever patients in the endemic region, es-
pecially when assessed by pure tone audiometry rather than by self-reported
hearing loss [43]. Because Lassa fever related hearing loss is not among the early
symptoms of Lassa fever, it may not be a very helpful diagnostic symptom if an
early diagnosis of Lassa fever is desired.

Oral and nasal oozing of blood was observed in one of the imported cases of
Lassa fever [24]. Bleeding was also observed among Lassa fever patients treated
in the Lassa fever endemic region. The first case of Lassa fever reported from
Ghana was a severe disease in which there was bleeding from the ears, nose and
mouth before the patient died. This happened just three days after he hunted
and ate the flesh of game animals, which included a rat [44].

3) Eye manifestations

Five of the 22 imported cases of Lassa fever had eye features of conjunctivitis,
subconjunctival hemorrhage or iridiocyclitis.

The animal model provided an opportunity for a detailed examination of the
eye in Lassa virus infection. There was extensive ocular involvement in fatal
Lassa virus infection in guinea pigs. The eyes of guinea pigs that succumbed to
Lassa virus infection had extensive ocular manifestations involving the anterior
uvea, ciliary bodyj, iris, conjunctiva and cornea [45]. On the other hand, the eyes
of the guinea pigs that survived Lassa virus infection had little or no ocular in-
flammation [45]. Postmortem examination of the eye in humans will help us to
understand if a similar thing occurs in man.

4) Neurological Features

The neurological clinical features in the cases of imported Lassa fever include
headache, which was the most common, occurring in 50% (11/22) of cases.
Confusion, myelitis, and generalized seizures were also reported. There was a

case of viral encephalitis who had a far more Lassa viral load in the cerebrospinal
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fluid than in the blood [16] [17].

Headache was the most frequent neurological symptom found in Lassa fever
cohorts in Lassa fever endemic region followed by impaired consciousness. Light
headedness, meningitis, encephalitis and paraparesis have all been reported in
Lassa fever in the endemic region. In cases of Lassa fever presenting with me-
ningitis, the cerebrospinal fluid was clear with predominance of lymphocytes
and low glucose levels.

5) Respiratory Features

The respiratory features among the imported cases of Lassa fever were cough,
pleuritic chest pain and shortness of breath. Pleural effusion was also reported.
One of the patients died from a suspected pulmonary embolism [17].

Cough was found to be the most common respiratory symptom of Lassa fever
in Lassa fever endemic region followed by chest pain and difficulty in breathing
[37]. Acute respiratory distress syndrome can occur in severe disease.

Chest radiograph may be normal in Lassa virus infection, but there may be
radiological changes if there is pleural effusion. Radiological changes may also be
seen in acute respiratory distress syndrome.

6) Cardiovascular Features

Cardiovascular findings among the cases of imported Lassa fever include car-
diac arrhythmia, hypotension, heart murmur and cardiogenic shock. In one of
the cases, there was massive bloody pericardial effusion with cardiac tamponade
as part of polyserositis in which there was also pleural effusion and ascites [12].
In Lassa fever patients studied by Maigari ef a/ [38] in the endemic region, 26%
of the patients had hypotension.

7) Gastrointestinal Features in Lassa fever

Nausea, vomiting, diarrhoea, abdominal or epigastric pain and hepatomegaly
occurred in some of the imported Lassa fever patients. Elevated serum alanine
transferase or aspartate amino transferase was also reported.

Gastrointestinal symptoms and signs are common in Lassa fever [37]. How-
ever, diarrhea, vomiting, and abdominal pains are also seen in typhoid fever
[46]. Gastrointestinal bleeding can occur in Lassa fever. Bowel dilatation may be
evident on abdominal radiograph and free intraperitoneal fluid may be evident
on abdominal ultrasound examination.

8) Urogenital System

Eleven of the 22 cases (11/22 or 50%) had renal features consisting of prote-
inuria, microscopic hematuria or acute kidney injury.

In the Lassa fever endemic region, Okokhere et al found an overall incidence
of acute kidney injury of 28% among Lassa fever patients [47]. Acute kidney in-
jury was associated with a high incidence of proteinuria and a high case fatality
rate.

One of the imported Lassa fever patients had epididymitis and Lassa virus was
cultured from his seminal fluid [25]. Lassa virus is known to be present in the

seminal fluid of male Lassa fever patients even in those in whom epididymitis
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was not reported. It is not actually known for how long Lassa virus can be ex-
creted in the seminal fluid. Thus, the transmission of Lassa virus from a male
Lassa fever patient during sexual intercourse is a definite risk even during the
immediate recovery period.

9) Haematological Findings

Among the imported cases of Lassa fever under review, anemia was reported.
Both leucopenia and leukocytosis were also reported, with more cases of leuco-
penia than leukocytosis. Both thrombocytopenia and thrombocytosis were also
reported, with more cases of thrombocytopenia than thrombocytosis. Bleeding
disorders manifesting as subconjunctival hemorrhage, microscopic hematuria
and coagulation abnormalities were also reported among the imported cases of
Lassa fever.

However, anemia can occur in severe malaria [48] just as in typhoid fever.
Also, leucopenia or leukocytosis can occur in typhoid fever. Even when platelet
count is normal, platelet may be abnormal in function in Lassa fever. Just like in
Lassa fever, bleeding occurs in Ebola Virus Disease and in Marburg hemorrhagic
fever.

10) Others

Dermatological findings in Lassa fever include body rash and hair loss. Mus-
culoskeletal symptoms and signs in Lassa fever include myalgia, arthralgia and
neck and back pain. These dermatological and musculoskeletal features were
present in some of the imported Lassa fever patients.

In our review, 100% of the imported Lassa fever patients had fever compared
to 59% reported by Kofman et al [1] in their own review. While Kofman et al
fever prevalence of 59% was based on 29 out of 33 cases of imported Lassa fever
that occurred between 1969 and 2016 [1], our own review was on 22 cases of
imported Lassa fever with detailed symptoms and physical signs who presented
between 1969 and April 2021.

11) Mortalities in Lassa fever

Five out of the 22 patients with imported Lassa fever died, giving a case fatali-
ty rate of 22.7%. This case fatality rate is close to 24% reported by Okokhere et
al. [47] and 29% reported by Ehichioya et al [37] in Lassa fever endemic region.
In their own review of cases of imported Lassa fever between 1969 and 2016,
Kofman et al [1] reported a case fatality rate of 39% among 31 patients for

whom the outcomes were known.

3.2. Predicting Case Definitions of Lassa Fever Using the
Modified Khan Case Definition of Lassa Fever and the
2011 CDC Surveillance Case Definition of Viral
Haemorrhagic Fevers, Including Lassa Fever

In the non-endemic countries where those 22 cases were seen, what raised the
clinical suspicion for Lassa fever were history of recent travel to (or residence in)
Lassa fever endemic region, non-responsiveness of the patients to antimalarials

or/and antibiotics and negative tests for other known causes of febrile illness.
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Case number 9 and case number 20 initially denied visiting the rural area where
Lassa fever was endemic which delayed their diagnosis of Lassa fever [8] [24]. In
Table 2, the modified Khan case definition of Lassa fever and the 2011 CDC
surveillance case definition of viral haemorrhagic fevers, including Lassa fever,
were applied to the 22 cases of Lassa fever in order to assess their usefulness in
identifying possible cases of Lassa fever. The criteria for the modified Khan case
definition are a fever of >38°C plus two major signs or one major sign and two
minor signs. The details of the modified Khan case definition of Lassa fever are

available elsewhere [49].

Table 2. Using cases of imported Lassa fever to compare the 2011 CDC case definition
with the modified Khan case definition for Lassa fever.

2011 CDC case

S/No Modified Khan case definition definition
Number of Number of  Met the _N,umbel: Of_ Met the
major signs minor signs  criteria c11n1ca‘1 criteria criteria

excluding fever
1 0 4 No 3 Yes
2 0 2 No 1 Yes
3 0 3 No 2 Yes
4 1 3 Yes 2 Yes
5 1 4 Yes 4 Yes
6 0 3 No 3 Yes
7 3 3 Yes 3 Yes
8 2 0 Yes 1 Yes
9 1 2 Yes 4 Yes
10 0 1 No 1 Yes
11 1 2 Yes 3 Yes
12 1 3 Yes 4 Yes
13 1 3 Yes 2 Yes
14 0 3 No 3 Yes
15 0 1 No 2 Yes
16 0 1 No 1 Yes
17 1 2 Yes 3 Yes
18 0 2 No 2 Yes
19 0 3 No 3 Yes
20 0 2 No 2 Yes
21 1 3 Yes 4 Yes
22 0 3 No 3 Yes
Total 10/22 22/22
% (Percentage) 45% 100%
DOI: 10.4236/ijcm.2022.139029 422 International Journal of Clinical Medicine
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The clinical criteria for the 2011 CDC surveillance case definition were a fever
of >40°C plus one of the listed clinical findings [50]. The epidemiologic linkage
includes residence in or travels to Lassa fever endemic area. A case is defined as
a suspected case if it meets the clinical criteria and the epidemiologic linkage.
The details of the 2011 CDC surveillance case definition of viral hemorrhagic
fevers, including Lassa fever, are available elsewhere [50].

The modified Khan case definition had an accurate prediction of only 45% (or
10/22) of the cases of imported Lassa fever, while the 2011 CDC surveillance case
definition had an accurate prediction of 100% (22/22). The modified Khan case
definition of Lassa fever appears to be a more stringent case definition which
may increase its specificity. However, the disadvantage of Khan case definition is
that during Lassa fever outbreaks, it is more likely to miss a significant number
of cases because the clinical features listed under “major signs” are mostly clini-
cal features that appear late in the course of the illness such as bleeding, hypo-
tension and hearing loss. For the same reason, the modified Khan case definition
may not be very helpful in the timely diagnosis of Lassa fever if the patient
presents early with mainly early symptoms and signs.

The 2011 CDC surveillance case definition is simpler, requiring only one clin-
ical feature in addition to fever for a positive result. Another good feature of the
CDC case definition is that it takes into consideration proteinuria and throm-
bocytopenia which are important components of Lassa fever clinical presenta-
tion. During Lassa fever outbreaks, the CDC surveillance case definition may be
very useful for the timely identification of possible cases of Lassa fever. However,
its setback is that it is more likely to give a significant number of false positive
results, especially outside the period of outbreaks, because some of the clinical
features listed among the criteria can also be found among common febrile ill-

nesses such as malaria and typhoid fever.

4. Conclusions

The pattern of clinical presentation of the imported Lassa fever cases was similar
to those reported in Lassa fever patients who were treated in the endemic region.
The clinical features of the cases of Lassa fever were non-specific, as they could
also be found in other febrile illnesses endemic in West Africa. Hemorrhaging,
which is a remarkable feature of Lassa fever, can also occur in other viral hemorr-
hagic fevers.

History of recent travel to, or residence in, Lassa fever endemic region and
non-responsiveness of the patients to antimalarials or/and antibiotics are im-
portant clues for clinical diagnosis of Lassa fever. The modified Khan case defi-
nition for Lassa fever and the 2011 CDC surveillance case definition for viral
hemorrhagic fever, including Lassa fever, are additional tools that may aid clini-
cal diagnosis of Lassa fever, but the medical practitioner using the case defini-
tions should be aware of their limitations. Every clinically suspected case of Las-

sa fever should have a laboratory confirmation.
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Abstract

About 20% of injuries presented in the emergency room that require surgical
repair involve the hand. Most of these injuries result from sharp objects such
as glass and knives, and blades in case of suicide. In Pakistan, the most com-
mon injuries occur at the junction between the transverse distal crease on the
wrist and the forearm muscles (zone 5). Wrist injuries are difficult to repair
since they result in the tendon, ulnar and median nerve and arteries abrasion.
In addition, an inadequate approach could damage abrasion and swelling of
the flexor muscles, risking the functioning of the hand. A good outcome ne-
cessitates prioritizing the flexor muscles to avoid swelling and hand dysfunc-
tion. The objective of this study is to investigate the effectiveness of Belfast
rehabilitation in the treatment of flexion tendon injury. The process of reha-
bilitation was carried out for a period of 2 years. Using the Belfast regime as a
post-rehabilitation regime ensures no adhesion formation, swelling, or de-
layed healing.

Keywords

Rehabilitation, Flexor Injury, Zone V, Early Mobilization, Belfast Technique

1. Introduction

About 20% of injuries presented in the emergency room that require surgical
repair involve the hand [1] [2]. Most of these injuries result from sharp objects
such as glass and knives, and blades in case of suicide [3]. In Pakistan, the most

common injuries occur at the junction between the transverse distal crease on

DOI: 10.4236/ijcm.2022.139030 Sep. 28, 2022

428 International Journal of Clinical Medicine


https://www.scirp.org/journal/ijcm
https://doi.org/10.4236/ijcm.2022.139030
https://www.scirp.org/
https://doi.org/10.4236/ijcm.2022.139030
http://creativecommons.org/licenses/by/4.0/

M. Farhina et al.

the wrist and the forearm muscles (zone 5). [4] A hand comprises five zones, as
described by Kleinert and verdant, each with unique integrity and different sur-
gical and rehabilitation approaches [2]. Wrist injuries are difficult to repair since
they result in the tendon, ulnar and median nerve and arteries abrasion. [4] An
inadequate approach could damage abrasion and swelling of the flexor muscles-a
condition called “spaghetti wrist” where the exposed wrist laceration seems like
spaghetti spread on a red tomato puree [5].

Previous studies have investigated flexor tendon injuries by improving surgic-
al technique, finding the best operative procedure that is both easily unders-
tandable and approachable, and planning a perfect rehabilitation program [6]. In
the early 90s, the repair of flexor tendon injury was treated as secondary, but it
shows that primary repair gives a good outcome, but the result of a surgically
repaired hand mainly depends upon the skills and knowledge of the hand the-
rapist [7] and timing of referring the patient to therapist. A good outcome neces-
sitates prioritizing the flexor muscles to avoid swelling and hand dysfunction. How-
ever, these approaches are effective sing the Belfast regime as a post-rehabilitation
regime ensures no adhesion formation, swelling, or delayed healing.

Several research studies on rehabilitation of zone V flexor tendon injury to the
wrist revealed that the volar site is the most common with injuries [8]. Notably,
the volar site of the hand is the most common injury, and it requires proper re-
habilitation. Studies show Belfast rehabilitation to be effective in nerve and ten-
don reconstruction if it begins from day 5 [9]. Other regimens, such as a triple
Kessler, have been used to repair flexor tendon injury after treatment, which
concluded that the triple Kessler method with rehabilitation showed satisfactory
results [10]. Other methods have been used to rehabilitate the flexor tendon fol-
lowing injury. Quadbauer et al stated that using the Zeichners technique on 115
tendon injuries and physiotherapy post-operatively showed significantly good
results [11]. In 2014, Jason K.F Wang ef al studied rehabilitation in zone II in-
jury. They established that knowledge of the tendon by altering the surgical
approach could lead to new techniques for the rehabilitation of flexor injuries [12].

Other studies have also examined the effectiveness of using the Kessler model
in rehabilitating patients with lacerated flexor tendons. Though they registered
better results with tendon injury recovery, there were poor outcomes with ulnar
nerve repair [4]. Improvement in approaches aims to guard the healing, modify
the tendonous adhesion, enhance tendon excursion as well as maintain joint
movement [13]. Although timely mobilization has improved the healing of flex-
or tendons, lowered complications, and improved the outcomes, the intra-operation
data from the surgical team to the rehabilitation therapist plays a crucial role in
determining what type of splint can be used to minimize the rupture and gap
force. Studies show that both Kleinert and Duran protocols decrease range of
motion, but in active motion, the incidence of tendon rupture increases. Thus,
new surgical techniques and rehabilitation can decrease the chances of rupture
[14]. A modified Kleinert and Duran protocol for twenty months results in
marked improvement in grip strength [15]. A disruptive study on “spaghetti wrist
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management and outcome” on glass cut showed 50% involving commonly right
hand; however, it showed promising results [16]. Overall results showed better
results when early rehabilitation started on the first day of post-operation in cases

of tendon rupture [6].

2. Methods
2.1. Subjects

The present study was conducted at Karachi’s Civil Hospital, Plastic Surgery
ward. A total of fifty subjects took part in the survey, and they included both
males and females. The sampling technique included non-probability purposive
sampling. A subjective research form was designed after an extensive literature
review related to the study objectives. The form was screened through piloting to
make it comprehensible. The patients were aged between 18 - 55 years, and the
level of injury was the zone v of the hand caused by a sharp object. The popula-
tion excluded patients with severe joint injury, those with skin loss needing cov-
erage, and any fractures. The study also excludes those with a tendon transfer or

graft procedure.

2.2. Procedures

Only cuts from sharp objects such as glass, mirrors, and knives were considered.
All participants were emergency patients at the civil hospital’s plastic surgery
ward in Karachi. Tendons were repaired using 4-0 propylene and a modified
two-strand Kessler’s technique. A strong suture bond was required for the early
rehabilitation program for tendon gliding to be possible and to avoid adhesion
formation. Following surgery, the hand is placed on the slab, and a POP cast is
applied to the hand. Thereafter a hand therapist took over for functional man-
agement.

The patient’s rehabilitation begins on the first postoperative day with a mod-
ified Belfast protocol regimen. A dorsal splint was applied to the hand with 30
degrees of wrist flexion while the rest of the interphalangeal joint remained neu-
tral, or zero degrees of flexion. For two weeks, passive flexion with active finger
extension was recommended, as well as keeping the hand elevated to prevent
edema from forming. To distinguish between FDP and FDS glide, isolated flex-
ion of the distal and proximal interphalangeal joints was performed passively.
Sutures were removed two weeks after patients were given a date for follow-up.
Patients were given a follow-up date after 15 days. Thereafter doctors removed
the sutures and they were advised to change dressings regularly.

After two weeks, the same protocol was followed, along with wrist flexion and
passively flexing the finger with a hold/relax protocol for ten repetitions every
two hours. These exercises were performed after the splint was removed and re-
placed. The therapist taught all exercises and included them in the home exercise
program. In the fourth week, the splint was removed, an active movement was

initiated, and the night splint was retained. The therapist taught all of the exer-
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cises included in the home exercise program. In the fourth week, the splint was
removed, an active movement was initiated, and the night splint was retained.

In the fifth week, patients were allowed to use their hands to perform ADLs
such as hygiene, dressing, and feeding, but carrying any amount of weight was
prohibited. Gradually increasing levels of resistance exercise were introduced at
the start of the sixth week and remained a part of the rehabilitation program un-
til the eighth week.

The emphasis was on relearning fine motor skills from the eighth to the
twelfth week. At the beginning of the twelfth week, patients were allowed to re-
turn to their jobs. Patients were followed up once a week to assess the outcome
prognosis. For peripheral injuries, the patient was kept on track for six months
to document his or her recovery. For follow-up, the therapist recorded the fingers
and wrist range of motion every week. The primary assessment of the Belfast re-
gime was done on the last reading before the patient resumed his work activity.

A metallic hand goniometer was used to take the measurements. The Ameri-
can Society for Hand Surgery (ASSH) graded the range’s result [17]. Aside from
that, patients were examined before returning to work to check functional
movements such as precision grip for writing, performing ADLs, use a lateral

pinch, cylindrical, or spherical grip.

3. Statistical Analysis

The entirety of the statistical analyses was completed by means of SPSS version
23. A normal distribution of the difference between pairs was present; paired
tests were performed. A change was deliberated when the reported value fell be-
low 0.05.

4. Results

Seventy-six males and 24 females participated, as shown in Figure 1. The occur-
rence of distributions is shown in Table 1. Most injuries happened at work in 29
and at home in 21 patients (Figure 2) (Table 2). According to data, most inju-
ries were caused by the glass in 41 patients, knives in six types of machinery in 1,
and others caused in 2 patients respectively (Table 3 and Figure 3). The average
age of subjects in this survey was 30.06 + 8.05 years with a range of 37 (18 - 55)
years (Table 4 and Figure 4).

The age was stratified into five groups. 8% of patients were 18 years of age, 6%
of patients were (18 - 20) years of age, 44% of patients were (21 - 30) years of
age, 36% of patients were (31 - 40) 4% of patients were (41 - 50). 2% of patients
were (51 - 60) (Figure 5). The mean age of patients was also calculated accord-
ing to age group and gender. Mean age was 19.4 + 0.54 years, 26.9 + 2.33 years,
34.6 + 2.90 years, and 48.3 + 2.88 years for the patients belonged to 18 - 20 years,
21 - 30, 31 - 40, as well as 41 - 50 age group respectively.

The mean age of male patients was 30.3 £ 8.08, and that of female patients was

28.4 £ 5.01 years (Table 5). The Descriptive statistics of pre and post Assessment
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GENDER

nmale

sfemale

Figure 1. Percentage of gender distribution of subjects. Gen-
der distribution of 50 the participants was 76 percent were
male while 24% were female.

Happened At Place

= work

= home

Figure 2. Most of the injuries occurred at work than at home. In the sample, 29 of the
people has sustained injuries at work while 21 were injured at home.

TAM Scores are presented in Table 6. TAM Score was also evaluated according
to gender and age groups. Pre-assessment observed that in male patients, the
mean TAM score was 10.6 + 28.3 and in female patients mean TAM score was
not calculated because of the 0 scores. The mean TAM score was 33.3 + 57.7,
10.68 + 2.81, and 3.88 * 16.4 in the 18 - 20, 21 - 30, and 31 - 40 years groups, re-
spectively (Table 7). Post-Assessment, it was observed that the mean TAM score
in male patients was 81.2 + 27.4 and in female patients means TAM score was
95.28 + 7.33. Mean TAM score was 85 + 21.2, 94.0 + 83.7, 83.08 + 32.22, 86.80
17.07, and 67.33 + 26.1 in 18, 18 - 20, 21 - 30, 31 - 40, and 41 - 50 categories re-
spectively (Table 8).

The treatment outcome was also assessed according to grade, ie., poor, fair,
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Figure 3. Many flexion tendon injuries were sustained due to accidents at 88%. Other

injuries were sustained during attempted suicide.
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Figure 4. The most frequent age for injuries was 25 - 35 years. People above forty years

were less likely to sustain injuries.

good, and excellent (Figure 6). It was observed that a post-treatment total of 22
patients had excellent outcomes (Score 100), 19 patients had good outcomes
(Score 75-99), 4 patients had fair outcomes (score 50-74), and 5 patients had
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Figure 5. Patient rates were higher among the 21 - 30 age group (at 44%); 18 - 20 had
fewer patient rates (6%) while 50 - 60 age group had the least percentage of patients (2%).
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Figure 6. The treatment outcome was excellent among 22 percent of the patients. 19%
reported “good”, 4% rated as fair, while 5% stated a “poor” outcome.

Table 1. Frequency distribution of gender.

Frequency Percentage %
Male 38 76
Female 12 24
Total 50 100

poor outcomes (Score < 50). (Figure 7, Table 9) The treatment was also ana-
lysed to determine its effectiveness. The treatment was effective among 45 pa-

tients because their TAM Score was >50, and in only five patients, the treatment
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Table 2. Frequency distribution of where it happened.

Frequency Percentage %
Home 21 42
Work 29 58
Total 50

Table 3. Frequency distribution of how it was caused.

Frequency Percentage %
Accident 44 88
Suicide 6 12
Total 50

Table 4. Descriptive statistics of age.

Age (Years)

Mean + SD 299 £ 7.46
95% CI (LB - UB) 27.77 - 32.02
Median (IQR) 30 (8.25)
Min-Max 18 -50
Range 32

Table 5. Descriptive statistics of AGE (years) according to AGE groups and gender.

95% CI Median
+ in -
Mean +SD (LB - UB) (IQR) Min - Max Range

18-20 194+05419 1871-20.08 19(1)  19-20 1
AGE 71 .30 2694233 2591-27.99 28(3.8)  22-30 8
GROUPS
(Years) 31-40 346290 3320-3612 335(6)  32-40 8
41-50 483+288 41.65-55.50 50 45-50 5
Male 303+808 27.70-33.02 30(11)  18-50 32
GENDER
Female 28.4+501 2522-31.60 28(7)  18-30 20

Table 6. Descriptive statistics of TAM score.

Pre assessment Post assessment
TAM Score TAM Score
Mean £+ SD 8.1 +£25.0 84.65 + 24.8
95% CI (LB - UB) 0.981 - 15.21 77.5-91.71
Median (IQR) 0 (0) 92.4 (19.83)
Min - Max 0-100 0-100
Range 100 100
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Table 7. Descriptive statistics of TAM score (pre-assessment) according to AGE groups

and gender.
95% CI Median
Mean + SD Min - M Ran
ea (LB - UB) (IQR) ax ange
18 - 20 333 +57.7 -110-176.7 0-50 0-100 100
Age Group
21-30 10.68 +£28.1 -1.789 -23.15 0 0-100 100
(Years)
31-40 3.88+16.4 —-4.31-12.09 0 0-70 70
Male 10.65 £28.33 1.341-19.97 0 0-100 0
Gender
Female - - - - -

Table 8. Descriptive statistics of TAM score (post-assessment) according to AGE groups

and gender.
95% CI Median
Mean + SD (LB - UB) (IQR) Min - Max Range
18 85+21.2 105.5 - 275.57 85 70 - 100 30
18 -20 94.0 £83.7 83.79-104.20 100 (15) 85-100 15
Age Group
(Years) 21-30 83.08+3222 68.79-97.36 98.1(15) 0-100 100
31-40 86.80+17.07 78.31-9529 42(22.4) 40-100 59.30
41-50 67.33+26.1 2.491-132.1 70 40-92 52
Male 81.2+274 7226 -90.32  92(23.75) 77 -100 100
Gender Female 9528 +7.33 90.59-99.9 100 (23.75) 77 -100 23.3

Table 9. Frequency distribution of post treatment outcome.

Frequency (n) Percentage %
Excellent 22 44.0
Good 19 38.0
Fair 4 8.0
Poor 10
Total 50

Percentage of Post Treatment OUTCOME
(Effectiveness)

90%
effective 45

meffective mineffective

Figure 7. Post treatment outcomes measured effectiveness of the treatment procedure. 45
out of the 50 in the sample were effective, while 10% were reported as ineffective.
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was ineffective because their TAM Score was <50 (Table 8 and Table 10). The
study evaluated the effectiveness of treatment based on the mean difference of
post- and pre-TAM score by using t-test, as well as a p-value < 0.05. The mean
in TAM between before and after treatment was important. The paired differ-
ence mean was —81.46 (Table 11). In each outcome category, that is, excellent,
fair, good, and poor, the mean of TAM score between post and pre-treatment is
important with p < 0.01. (Table 12).

Table 10. Frequency distribution of post treatment effectiveness.

Frequency (n) Percentage (%)
Effective 45 95.0
Ineffective 10 5.0
TOTAL 50

Table 11. Paired sample t-test mean difference of TAM score according to pre and post
treatment (n = 50).

Paired Difference
t df p-value
Mean SD

Pair pre & post TAM

—81.46 24.0 -24 49 0.000*
Score

Table 12. Paired sample t-test mean difference of pre and post treatment TAM score ac-
cording to outcome categories.

Paired Difference

T df p-value
Mean SD
Excellent (Score 100) n = 22 -77.5 35.5 -10.23 21 0.000%
Good (Score 75 -99) n =19 -84.7 6.10 -60.5 18 0.000%
Fair (score 50 - 75) n=4 65.2 8.38 —15.5 3 0.001%
Poor (score < 50)
-18.3 19.5 —2.095 4 0.104

N=5

5. Discussion

This study investigated response to rehabilitation protocols following Flexor
tendon injury. This injury is complicated to evaluate because the result of the
treatment depends upon many things like dominancy of the hand, nerve inju-
ries, vascular damage, surgical techniques, culture difference, patients’ under-
standing of rehabilitation protocols, and the chances of human error. In Pakis-
tan, zone v injuries result from handheld labor; using the Belfast regime was fa-
vorable since patients can quickly follow it as a home regimen. Most hand inju-
ries involve nerve involvements, and the main goal of the treatment is to make
patients functionally independent so they are evaluated at least for six months
because, in six months, the patient could achieve a range of movements and can
perform ADLS.

DOI: 10.4236/ijcm.2022.139030

437 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2022.139030

M. Farhina et al.

Several limitations and strengths may be enumerated in this study. Because of
its prospective nature, treating traumatic tendon injuries was only observed in a
government setup with limited sources and benefits to patients. Nonetheless,
further study should be done in both private and government setups to evaluate
the effectiveness of the Belfast regime. In addition, another evaluation question-
naire can be used to examine other factors, including the DASH or MULLIGAN
questionnaire, apart from TAM scoring. The patient should be evaluated for at
least one year to evaluate the strength of a handheld dynamometer that can be

used, but mechanical can give an error reading.

6. Conclusion

We concluded that the Belfast regime (early passive and active fingers motion),
the tendon adhesion, and the rupture rate were deficient and gave a good result.
Most commonly, at 70%, men were affected by the injury, and injuries mostly
happened at work by accident. The injuries were common between 20 to 40
years of age and showed a good prognosis. There is no regular protocol, and the
Physical Therapist should talk with the surgeon as well as patients before select-

ing an appropriate therapy program.
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