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EDITORIAL

Myocardial Perfusion Imaging: The Gatekeeper and Advisor
Maseeh uz Zaman and Nosheen Fatima

Radiation-based morphological and functional imagings,
like radiology and nuclear medicine, are considered the
standard of care in modern medicine. Nuclear cardiology
is one of the most important domains of nuclear
medicine which has been playing an important role in the
diagnosis, prognosis, and decision-making in clinical
cardiology. Myocardial perfusion imagings (MPIs), using
single-photon emission computerised tomography
(SPECT) and positron emission tomography (PET), are
the most commonly performed nuclear cardiology
procedures worldwide. Reasons for MPI's unprecedented
popularity are its ability to study myocardial perfusion
non-invasively, precise estimation of left ventricular
function, myocardial viability and risk stratification in
patients with known coronary artery disease (CAD) or
after myocardial infarction. Multigated acquisition
(MUGA) imaging is considered as the modality of choice
for precise assessment of left ventricular ejection
fraction (LVEF) and volumes. But echocardiogram, being
the major competitor, is leading far ahead in the clinical
practice. Similarly, radionuclide first passed radionuclide
angiogram (FPRA) is considered as the gold standard
for precise estimation of right ventricular ejection fraction
(RVEF) and cardiac shunt quantification, but could not
get popularity.

Over the last four decades, MPI has become a major
non-invasive tool for evaluation of CAD.1 However, the
greatest strength of MPI is due to its established role in
risk stratification in patients with known CAD or postmyocardial infarction.2 Precise assessment of
myocardial blood flow (MBF), using PET or SPECT
methodology, has made MPI an indispensable tool for
evaluation and management of CAD.3 The most popular
indication of MPI is its role as the gatekeeper to
catheterisation laboratory for selection of the patients
who need invasive approach or would require
conservative management. Other important indications
of MPI are the diagnosis of CAD in patients with
intermediate pretest probability or asymptomatic
patients with abnormal ECG or symptomatic patient with
normal ECG. MPI is also indicated for assessment of
Department of Radiology, Section of NM and PET/CT Imaging
Services, The Aga Khan University Hospital, Karachi.
Correspondence: Prof. Maseeh uz Zaman, Department of
Radiology, Section of NM and PET/CT Imaging Services,
The Aga Khan University Hospital, Stadium Road, Karachi.
E-mail: maseeh.uzzaman@aku.edu
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efficacy of therapeutic interventions like angioplasty or
coronary artery bypass graft (CABG) surgery, risk
stratification, and preoperative cardiac assessment in
intermediate to high risk patients. Quantification of
coronary flow reserve (CFR), using PET or SPECT,
provides an important piece of clinical information about
the hemodynamic significance of epicardial coronary
lesion or diagnosis of small vessel disease.1 Recently,
plaque imaging using PET-MPI has opened new avenue
for detection of vulnerable plaques, and targeted therapy
of these plaque is expected to reduce CAD related
morbidity and mortality.4

Radiopharmaceuticals, which are used for MPI, include
Tc-99m labelled Methoxy IsoButyl Isonitrile (MIBI),
Tetrofosmin (MYOVIEW), BATO and NOET compounds.
Last two agents have not yet approved for clinical use so
far. For assessment of the myocardial viability, Thallium201 (Tl-201) is more sensitive and specific, as presence
of redistribution is a reliable indicator of intact cell
membrane and cell viability. However, due to its cost and
significantly higher radiation exposure, various centres
use Tc-99m MIBI and MYOVIEW with sublingual nitrate
augmentation with reasonably good diagnostic accuracy.5
MPI is performed to assess the LV myocardial perfusion
and function during stress and at rest. For stress part,
dynamic exercise on treadmill or ergometer using Bruce
or Modified Bruce protocol is a preferred choice as it is
more physiological and provides important information
about the functional capacity like Metabolic Equivalent
(METS), which has an established prognostic value for
future cardiac events. For patients who are unable to
perform exercise due to physical limitation or unreadable
ECGs like left bundle branch block (LBBB) or WolffeParkinson-White (WPW) syndrome, vasodilator infusion
like adenosine, dipyridamole or regadenoson are the
alternatives. However, these are not indicated if patient
has history of bronchospasm or asthma as these agents
may induce severe bronchospasm (less likely with
regadenoson). Vasodilator stress may be used with low
level exercise (hybrid protocol) as this modification
reduces the side effects like headache and hypotension;
and also increases the sensitivity of test as well. Tc-99m
MIBI or MYOVIEW are injected intravenously at peak
stress and during resting status as these agents
distribute according to regional perfusion status at the
time of injection and gets fixed into myocardium and
provides a snap-shot images of LV perfusion later on.
Stress and rest MPIs may be performed on two separate
days (average 1.5 hour/day) or the same day (average
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3-4 hours). Gated SPECT images are acquired under a
gamma camera, which needs 15-20 minutes for
acquisition of complete set of data. After reconstruction,
images are analysed visually and semi-quantitatively
using 17 segment model of American Heart Association
(AHA) for assessment of LV perfusion, function, wall
motion abnormality and thickness.6

Based on MPI findings, patients are categorised as low
(<1%), intermediate (1-3%), and high (>3%) risk groups
for probability of annual major acute cardiac events
(MACE) like fatal or non-fatal myocardial infarction. A
normal Gated MPI (GMPI) has a negative predictive
value (NPV) of >99% with an established 0.4-0.6%
annual incidence of MACE for exercise GMPI. However,
NPV of vasodilator stress GMPI is relatively low as
compared to exercise GMPI.7 Various management
strategies have been formulated based on perfusion and
functional parameters like LVEF and end systolic volume
(ESV) derived from GMPI. Patients with LVEF >50%,
without or with mild to moderate perfusion defects,
are considered low risk and deserve conservative
management; but those with LVEF 30-50% with mild to
moderate perfusion defects are considered intermediate
risk and are considered candidates for revascularisation.
Patients with LVEF <30% are considered at high risk and
subjected to viability study with Thallium-201 or MIBI or
MYOVIEW with nitrate augmentation to confirm
presence of hibernating myocardium. Presence or
absence of hibernating myocardium guides the treating
cardiologist about revascularisation or conservative
management, respectively. Similarly, patients with LVEF
<45% and ESV <70 ml or LVEF < 45% and ESV >70 ml
are considered to have lower and higher annual
mortality rates, respectively.8
In recent years PET/CT has also stepped in from oncology
into clinical cardiology domain. Being a hybrid imaging
modality, it provides information regarding perfusion,
function, coronary artery calcium (CAC), coronary
anatomy, and precise estimation of CFR in one session.
This one-stop-shop solution with lesser time and lesser
radiation exposure are the real driving forces favouring
the robust growth of PET/CT MPI. However, availability
of PET/CT facilities and its cost are the major
antagonistic factors.9
Over the last four decades, there has been a tremendous
increase in utilisation of SPECT-MPI all over the world.
High sensitivity, non-invasiveness, and relatively easy
availability are the major factors responsible for this
positive worldwide trend. However, this trend has also
contributed significantly high radiation exposure to
general public. According to a report, radiation exposure
from SPECT-MPI has increased from 1% to 10.5% of
total exposure over the last 35 years to US population.
Similarly, according to National Council for Radiation
Protection and Management (NCRP), over the last 30
260

years there has been six-fold increase in radiation
exposure to the American population.10 Stochastic
effects of radiation, like malignancy or genetic mutations,
are the primary concerns which are unfortunately less
understood by medical community. To address these
issues, International Atomic Energy Agency (IAEA) has
introduced strategy of justification and optimisation for
radiation-based procedures. Similarly, American Society
of Nuclear Cardiology (ASNC) has introduced appropriate
use criteria (AUC) for MPI in an attempt to curtail
unjustified MPIs contributing to radiation exposure to
general public. Various professional societies of US and
Europe have also released radiation dose reducing
guidelines like use of stress-only protocol, use of low
doses of radioisotope, use of more sensitive gamma
cameras, use of better reconstructive algorithm and
preference of PET-MPI over SPECT-MPI, when
available.1

MPI using SPECT or PET is the most sensitive
functional imaging modality for precise assessment of
myocardial perfusion and function. Being a non-invasive
tool, it guides the cardiologists about the presence of
functionally significant CAD, selection of appropriate
treatment strategies, and most importantly risk
stratification in patients with or without a major cardiac
event. SPECT-MPI has been used overwhelmingly
worldwide in the last four decades, which has made it
one of the major contributors of radiation exposure to
general public. Stochastic effects, like cancer and genetic
mutations, are the major concerns which are
unfortunately less understood. To address this important
aspect, various strategies have been formulated by
IAEA; and various appropriate use criteria have been
released by professional societies of the US and
Europe. Recently, PET-MPI has been promoted over
SPECT-MPI due to its higher sensitivity, diagnostic
accuracy, and absolute quantification of various
functional parameters in shorter time with significantly
lower radiation exposures.
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Diagnostic Accuracy of Pelvic MRI for Determination
of the Cervical Involvement in Endometrial Cancer
Imrana Masroor, Sadia Rashid, Shaista Afzal, Saira Naz Sufian and Muhammad Azeemuddin

ABSTRACT

Objective: To determine the diagnostic accuracy of pelvic MRI for assessment of the cervical involvement in endometrial
cancer.
Study Design: Cross-sectional analytical study.
Place and Duration of Study: Radiology Department of the Aga Khan University Hospital, Karachi from January 2014 to
December 2015.
Methodology: Patients with biopsy-proven endometrial cancer were included, who had both their MRI and
histopathological diagnosis performed at our institution. Those patients treated with chemo/radiotherapy or had incomplete
medical records, were excluded. The extent of cervical involvement by endometrial carcinoma was seen on T2WI images,
and findings were correlated after surgery taking histopathology as the gold standard. The sensitivity, specificity, positive
predictive value, negative predictive value and diagnostic accuracy were calculated.
Results: The mean age of the 56 patients was 60.87 ±8.80 years (range 37-84 years). The most common clinical
indication was post-menopausal bleeding (n=37, 66.1%). The most common histological subtype was endometrioid
adenocarcinoma (n=50, 89.3%). The sensitivity, specificity, diagnostic accuracy, positive and negative predictive values of
MRI in the detection of cervical invasion were 92.85%, 88.09%, 89.28%, 72.22% and 97.36%, respectively.
Conclusion: MRI is a highly sensitive and specific imaging modality for detection of cervical invasion in endometrial
carcinoma.
Key Words: Endometrial carcinoma. Cervical involvement. Magnetic resonance imaging. Diagnostic accuracy.

INTRODUCTION

The most common gynecological malignancy and the
fourth most common cancer of female in the United
States is endometrial carcinoma.1 Internationally, it
makes up 6% of all cancers in females.2 It has an
incidence of 5.9 per 100,000 women in developing
countries, and the second most common gynecological
malignancy. Endometrial cancer is diagnosed mainly
during the 6th and 7th decades.3 The 10-year survival
rate is 75%, because 75-80% of women present with
symptoms of postmenopausal bleeding at an early stage.4
The risk factors associated with the development of
endometrial cancer include obesity, nulliparity unopposed
estrogen intake, Stein-Leventhal syndrome, diabetes
mellitus, Lynch syndrome, and tamoxifen therapy.5
Diagnosis, however, is done with either hysteroscopicguided endometrial biopsy or dilation and curettage.
Histologically, there are two subtypes of endometrial
cancer.6 The most frequent is endometrioid adenocarcinoma (Type I) which is 90% of all endometrial
Department of Radiology, The Aga Khan University Hospital,
Karachi.
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tumors.3 In Pakistan, adenocarcinoma is the most
common histological type accounting for 85.8%.7,8
Endometrial cancer frequently occurs in a background of
endometrial hyperplasia, which is common in the
beginning of menopause, are usually low grade, and
show a good prognosis.9 Type II endometrial cancers
include all other histological subtypes namely clear-cell,
serous papillary and carcinosarcomas. Type II cancers
often occur in elderly females, show no relationship with
increased levels of estrogen or atypical hyperplasia,
have a poorer prognosis, and spread like ovarian
cancer.10
In 1988, surgicopathologic International Federation of
Gynecology and Obstetrics (FIGO) devised staging for
endometrial cancer.11 In 2009, few specific changes
were made in staging.12,13 In the new staging system,
stage I was further divided into two substages: Ia
(showing equal/less than 50% myometrial invasion),
and Ib (showing equal/greater than 50% myometrial
invasion), in contrast with the older system, which had
three sub-stages; Ia (confined to endometrium), Ib
(showing less than 50% myometrial invasion), and Ic
(showing equal/greater than 50% myometrial invasion).
There are no sub-stages for stage II, and only cervical
stromal involvement (stage IIb, old system) is considered
and endo-cervical glandular invasion (stage IIa, old
system) is now diagnosed as stage I endometrial cancer.11
Accurate staging of endometrial cancer is crucial at the
time of diagnosis to successfully manage patients and
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thus increase survival rate.11 A study conducted by Taufiq
et al. reported a potential role of MRI for determining
myometrial invasion.14 The data about the role of
Magnetic Resonance Imaging (MRI) in staging of
endometrial cancer, particularly in detection of cervical
invasion in our country, is limited.
The aim of this study was to determine the sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV) and accuracy of MRI in the
detection of cervical involvement by endometrial
carcinoma.

METHODOLOGY

It was a cross-sectional analytical study conducted at
the Department of Radiology, The Aga Khan University
Hospital (AKUH), Karachi, Pakistan from January 2014
to December 2015. Exemption was taken for this
retrospective study from Ethical Review Committee of
the Hospital. The sample size was calculated using the
Lin Naing sample size calculator. The sensitivity and
specificity of MRI T2 weighted images (T2WI) for
determination of cervical invasion has been calculated to
be 100% and 95%, respectively; the reported prevalence
of endometrial cancer is 6%. Therefore with a
confidence interval of 95%, and a 6% error margin, the
calculated sample size was 56 patients. Purposive nonprobability sampling was applied. The inclusion criteria
were all patients (all ages) with histology proven
endometrial carcinoma on biopsy, and had their MRI
pelvis for staging before hysterectomy, who then
underwent surgery and histopathology at our hospital.
All patients treated with radiotherapy/chemotherapy or
patients with incomplete medical records were excluded.
The final histological diagnoses, i.e. invasion of cervix
and final staging of patients, was recorded.
Imaging protocol included all routine sequences
comprising coronal T1W, axial, sagittal, coronal T2W,
axial T1W fat suppressed, and sagittal T1W postcontrast with fat suppression images. T2W imaging was
done by the protocol set in our department for female
pelvis, with the following parameters: TR/TE 3900/76;
field of view 38 cm; slice thickness 4 mm; gap 0; number
of excitations 4; matrix 192x192; 3 acquisitions with 8
slices per acquisitions; and phase encoding direction,
anterior to posterior. The time needed to obtain the T2W
images was set to 4 minutes.

Scan reading was performed by two independent
radiologists with greater than 5 years of experience in
women imaging. MRI results were compared with final
histopathology setting letter as gold standard. True
positive was taken if abnormal signal of endometrium,
i.e. hyperintense to myometrium and hypointense to
normal endometrium, was seen extending into cervix on
T2WI, and cervical invasion was reported on
histopathology. True negative was taken if abnormal

signal of endometrium, i.e hyperintense to myometrium
and hypointense to endometrium, was not extending into
cervix and invasion of cervix not seen on histopathology.

Statistical analysis was performed on SPSS (version
21.0). Mean and standard deviation were calculated for
all continuous variables and frequencies with percentages
were calculated for categorical ones.
Sensitivity, specificity, Positive Predictive Value (PPV),
Negative Predictive Value (NPV) and accuracy were
determined. Positive cases comprised true positives and
false negatives; and negative cases comprised true
negatives and false positives.

RESULTS

Fifty-six patients had a mean age of 60.87 ±8.80 years
(range 37-84 years). The most common clinical indication
was post-menopausal bleeding (n=37, 66.1%) followed
by increased endometrial thickness on ultrasound
(n=11,19.6%) and irregular vaginal bleeding in premenopausal patients (n=4,7.1%). The most common
histological subtype was the endometrioid adenocarcinoma detected in 89.3% (n=50) of the patients.
In MRI on T2W images, endometrial carcinoma appeared
heterogeneous in 23 patients (Figure 1, 41.1%);
hypointense in 24 patients (42.9%); and hyperintense in
nine patients (16.1%). On diffusion weighted images
(DWI), 52 patients (92.9%) showed diffusion restriction
and four patients (7.1%) were negative for diffusion
restriction. On T1W fat sat post contrast images, 26
cases (46.4%) did not show enhancement, 25 cases
(44.6%) showed mild enhancement, and five cases
(8.9%) showed heterogeneous enhancement. On T2W
images, cervical involvement was detected in 18 patients
(32.1%); while in 38 patients (67.9%), cervical involvement
was not detected.

Figure 1: T2 weighted image
demonstrating anteverted uterus
showing neoplastic mass (arrow)
involving the endometrium and the
cervix.

Figure 2: T2 weighted image
demonstrating anteverted uterus
showing neoplastic mass (arrow)
involving the endometrium extending
up to the cervix.

On histopathology report, cervical involvement was
detected in 15 patients (26.8%); while in 41 patients
(73.2%), cervical involvement was not detected. A total
of 13 out of 18 patients (72.2%), who showed cervical
invasion on the T2W MRI (Figure 2), turned out to be
positive on histopathology (true positive) and 5 out of 18
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Table I: Accuracy of pelvic MRI for assessment of the cervical involvement in endometrial cancer.
T2W MRI cervical invasion
Positive

Negative
Total

Histopathology cervical invasion

Positive

Negative

Total

01

37

38

13

14

05

42

18

56

TP=True-positive, n=13;
FP=False-positive, n=05;
FN=False-negative, n=01;
TN=True-negative, n=37.
Sensitivity=92.85%, Specificity=88.09%, PPV=72.22%, NPV=97.36%, Accuracy=89.28%.

patients (27.7%) who showed cervical invasion on T2W
MRI, were negative on histopathology (false positive).

Out of 38 patients, 37 (97.3%) did not show cervical
invasion on MRI, were negative for cervical invasion on
histopathology (true negative); while one out of these 38
patients (2.63%) who were negative on MRI for cervical
invasion came out to be positive for cervical invasion on
histopathology (false negative).

In evaluation of cervical infiltration, the sensitivity,
specificity, positive, negative predictive and diagnostic
accuracy, values of T2W MRI with 95% confidence
interval were 92.85%, 88.09%, 72.22%, 97.36% and
89.28%, respectively (Table I).

DISCUSSION

There are various imaging modalities such as ultrasound
and computed tomography (CT) scan available for the
assessment of endometrial carcinoma but MRI gives far
more information with regard to its extent which helps in
treatment planning and determining prognosis.

Transvaginal ultrasound (TVUS) is a rapid, low-cost,
non-ionizing modality often used as a first imaging in
initial workup of women with complaint of postmenopausal bleeding.3 Endometrial carcinoma is
typically visualised as thickening of the endometrial
lining, and TVUS is used to measure this thickened
endometrial lining in the anterio-posterior diameter, to
reach a diagnosis. The sensitivity and specificity of
TVUS for detecting endometrial carcinoma approach
96% and 61%, respectively, when endometrial thickness
of 5 mm, in postmenopausal women, is used to define
abnormal endometrial thickening.13 But it is hard to
demarcate the tumor margins on TVUS, particularly
when the tumor is diffusely infiltrating the myometrium.15
Drawbacks of TVUS are that it is highly operatordependent, and has limited field of view. It may
overestimate myometrial invasion when the tumor is
large, or patient has adenomyosis, and lymphovascular
invasion. Additionally, there is inadequate information
about the role of TVUS in delineating cervical invasion,
parametrial extension, or lymph node involvement.16
On contrast enhanced Computed Tomography,
endometrial carcinoma is seen as a hypodence and less
enhancing area within the endometrial cavity. This
appearance is not specific enough, thus differential
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diagnoses such as sub-mucosal leiomyomas, endometrial
polyps etc. cannot be fully excluded.3 CT shows less
sensitivity and specificity in correctly determining
myometrial involvement and cervical invasion as
opposed to MRI. Therefore, it appears to have a limited
role in local staging due to its suboptimal soft tissue
delineation. The sensitivity and specificity of CT in
determining myometrial involvement ranges from 40% to
83% and 42% to 75%, respectively.17 Recent studies
done to assess preoperatively, the myometrial and
cervical extension of endometrial carcinoma with multidetector CT showed better diagnostic accuracy of 95%
and 81%, respectively.18 At present, CT is used
generally in the assessment of advanced stage disease,
i.e. for evaluating patients with endometrial carcinoma
by determining nodal and distant metastases.
MRI achieves the greatest accuracy, for pre-treatment
local staging of endometrial cancer, mainly due to its
superb soft tissue delineation. On MRI, endometrial
carcinoma is usually detected as a hypo-to-isointense
mass on T1WI, showing intermediate signal intensity
less than the normal endometrium on T2WI.3 On postcontrast dynamic imaging, endometrial carcinoma
enhances a lesser amount than the myometrium. On the
whole, staging accuracy of MRI is reported to be 8392%.19,20
The usual signal of normal cervical stroma on T2WI is
low, this becomes distinct to the high-intermediate signal
intensity of tumor infiltration.21 The sensitivity, specificity,
and diagnostic accuracy of MR in determination of
cervical infiltration have been reported to be 100%, 87%,
and 90%, respectively and on T2WI 100%, 95%, and
96%, respectively.22

In this study, most of the patients were post-menopausal
and presented with post-menopausal bleeding.
Endometrial carcinoma was detected on T2WI, DWI as
well as on T1W fat sat post contrast images but cervical
invasion was best detected on T2W images with
diagnostic accuracy approaching 89.28%.
In a study conducted by Zamani et al., the sensitivity and
specificity in cervical stromal infiltration was higher in
distinction to mucosal infiltration, 54.54% and 100% vs.
71.4% and 97.5%, respectively.11
In another study conducted by Seki et al., the overall
accuracy of MRI in predicting cervical infiltration was
determined to be 90-92%, with sensitivity of 75-80% and
specificity of 94-96%.23

This study shows the sensitivity and specificity for
cervical stromal involvement as 92.85% and 88.09%,
respectively. The sensitivity of this study was higher than
studies conducted by Zamani et al. and Seki et al.
probably because of the larger sample size.
MRI's greater soft tissue delineation allows it to be a
superior than other cross-sectional imaging modalities in
determining adnexal metastases, invasion of vagina,
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urinary bladder, and rectum. It is thought that with the
new 2009 FIGO staging system, an improved accuracy
in MRI staging is obtained.24,25

The main limitation of this study was the inter-observer
agreement between the two consultants, which was not
taken into account. Furthermore, the patients who
underwent curettage before MRI were not excluded from
this study; thus the imaging performed after cervical
curettage may result in abnormal signal intensity, replacing
the normal hypointense signal intensity of cervix.

CONCLUSION

At present, MRI is an accurate, sensitive and specific
modality for cervical invasion of endometrial carcinoma.
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Profile of Asphyxial Deaths in Faisalabad: A 10-Year Study
Mobin Inam Pal1, Altaf Pervez Qasim2, Mohammad Naeem1, Humera Arshad1 and Ahmad Saeed1

ABSTRACT

Objective: To determine the frequency of violent asphyxial deaths in Faisalabad over a span of a decade; and assessing
the age and gender vulnerability.
Study Design: Descriptive cross-sectional study.
Place and Duration of Study: Department of Forensic Medicine and Toxicology, Punjab Medical College, Faisalabad,
from January 2007 to December 2016.
Methodology: Cases identified as violent asphyxial deaths according to police inquests and findings of the medico-legal
examiners were computed. Age, gender, and cause of asphyxia recorded in predesigned proformas and analysed by
SPSS version 12.0.
Results: Asphyxial deaths accounted for 7.66% (259 / 3,381) of the medico-legal deaths during the 10-year span. Majority
(28.57%) victims belonged to the 20-29 year age group, followed by the 10-19 year age group (20.07%). Male victims
(56%) outnumbered the females (44%) by ratio of 1.3:1. Ligature strangulation was the cause of asphyxia in majority of
the victims (40.93%), followed by hanging (28.96%).
Conclusion: Young population between 20-29 years were the predominant victims of violent asphyxial deaths. Homicide
due to ligature strangulation was the commonest form of violent asphyxial deaths.
Key Words: Asphyxial deaths. Drowning. Hanging. Strangulation. Violent deaths.

INTRODUCTION

Asphyxia is a term which applies to a multi-etiological set
of conditions, where there may be inadequate supply,
delivery or utilisation of oxygen by the body cells usually
accompanied by carbon dioxide retention.1 The word
itself is said to have been originated in the early 18th
century from the Greek word asphuxia, where 'a' means
'without' and 'sphuxis' stands for 'pulse'; hence, meaning
stopping or absence of pulse. Many medico-legal deaths
are a result of asphyxia which may be classified, based
on the manner in which the hypoxia or anoxia is
initiated.2 George et al. divided asphyxia into four main
categories, i.e. suffocation, strangulation, mechanical
asphyxia and drowning. Suffocation was further
subcategorised into smothering, choking, and confined
spaces / entrapment. Ligature strangulation, hanging,
and manual strangulation were included in strangulation.
Mechanical asphyxia, on the other hand, covered
positional as well as traumatic asphyxia.3
Hanging is a form of death due to compression of the
neck by a ligature, the constricting force being the entire
weight or a part of the weight of the body. Hanging has
1
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been a common form of capital punishment through the
ages; and is a preferred choice of suicide, too. According
to the Australian Bureau of Statistics, the most common
methods of suicide in 2016 were hanging (57.8%),
followed by poisoning (9.8%), and then firearms (8.0%).4
Similar observations were made in the United States and
the United Kingdom.5,6
Strangulation, on the other hand, means constriction of
the neck by means other than the body weight. It may be
by a ligature, hands, the elbow, sticks or any other hard
objects.7 Suicide by strangulation is rare, but it is a
common form of murder. Accidental strangulation may
also occur, especially in children, who entangle in ropes
or curtains during play or strangle when they slip in their
cots.2
Drowning is another form of asphyxia, resulting from
aspiration of fluid into the air passages. According to a
survey conducted by the World Health Organisation in
2017, drowning is the third leading cause of unintentional
injury deaths worldwide, amounting to about 360,000
deaths annually.8

With the increase in the human population and gradual
decline in resources, increase in poverty and illiteracy
and lack of tolerance, deaths by violent means including
asphyxia are fairly common and on the rise. A detailed
and meticulous autopsy is necessary in reaching a
conclusion along with the investigation of the crime
scene and collection of samples.9,10 Examination of the
ligature material and the type of knot used, also play a
pivotal role, especially in differentiating hanging from
ligature strangulation; since, hanging is mostly suicidal
while ligature strangulation favours homicide.11 The
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signs in asphyxial deaths vary, greatly depending on the
fatal period. However, the classical signs of asphyxia are
congestion of viscera, petechiae, fluidity of blood,
oedema and cyanosis.1
The objective of this study was to determine the most
frequent method of asphyxial deaths in Faisalabad, as
well as the most commonly affected gender and age
group among victims of asphyxial deaths.

METHODOLOGY

It was descriptive cross-sectional study, conducted in
the Department of Forensic Medicine and Toxicology,
Punjab Medical College, Faisalabad, from January 2007
to December 2016. Cases of asphyxial deaths in either
gender and all age groups were collected from medicolegal autopsies conducted during the study period.
Exclusion criteria were autopsy findings other than
asphyxial deaths.

group involving 52 (20.07%) cases; whereas, the least
number of victims belonged to the extreme age of 60
years and above as shown in Table I. The males (n=145,
56%) outnumbered the females (n=114, 44%) by ratio of
1.3:1.

The method of asphyxia was ligature strangulation in the
majority of the victims, i.e. 106 cases (40.93%) followed
by hanging in 75 cases (28.96%) and throttling in 32
cases (12.36%). Drowning and smothering were in 14
cases (5.41%) each, with traumatic asphyxia being the
least frequent with 6 (2.32%) deaths as shown in Figure 1.
The most prevalent manner of deaths in asphyxial cases
were homicide (167) being more than twice the number

After obtaining permission from the concerned
authorities, the record of last 10 years’ autopsies was
carefully examined and the cases labelled as violent
asphyxial deaths on the basis of police papers; and
autopsy reports were segregated and studied in detail.
The parameters observed were the age of victims, their
gender, type of asphyxia, manner of death as recorded
in the police inquest reports and season in which the
event occurred. The observations were recorded in
predesigned proforma.

Figure 1: Gender distribution in different types of asphyxial deaths.

The results were entered, tabulated and analysed by
using SPSS version 12.0. Mean and standard deviation
was calculated for quantitative variables; and frequencies
and percentages were calculated for qualitative variables.

RESULTS

During the 10-year study period, out of a total of 3,381
medico-legal autopsies conducted, 259 (7.66%) were
the victims of violent asphyxia.
Majority of the victims, i.e. 74 (28.57%), were between
20-29 years of age followed by the 10-19-year age

Figure 2: Month-wise distribution of asphyxial deaths.

Table I: Involvement of age groups in asphyxial deaths over 10 years.
Age in years

0-9

10-19

20-29

30-39

40-49

50-59

60-69

70-Above

2007

04

07

06

04

04

04

00

00

29 (10.43)

2009

03

05

08

14

01

01

02

00

34 (10.46)

02

33 (8.15)

2008
2010
2011

2012
2013
2014
2015
2016
Total

03
01
04
03
01
04
04
02
29

04
04
07
05
06
06
02
06
52

05
08
09
09
06
13
07
03
74

04
04
03
05
06
05
04
01
50

05
02
06
03
01
04
03
00
29
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00
03
02
04
01
00
01
01
17

00
00
00
00
00
00
00
01
03

00
00
02
00
00
00
01
05

Total
asphyxial
deaths
n (%)

Total
autopsies
conducted

21 (6.86)

306

22 (5.86)

375

31 (7.81)

397

21 (5.57)
32 (9.90)
21 (6.84)
15 (5.21)

259 (7.66)

278

325

405
377
323
307
288

3381
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of suicidal asphyxial deaths (72); making a homicide to
suicide ratio of 2.3:1.

Majority of the cases were reported in January, 33
(12.74%) followed by November, 26 (10.03%) with June
and October having the least number of 16 cases each,
as shown in Figure 2.

DISCUSSION

Asphyxia is one of the leading causes of violent deaths
in the world, the manner of death being variables
ranging from homicide to suicide or accidental. In this
10-year study, a total of 259 deaths resulted from
asphyxia, out of a total of 3,381 autopsies, making them
7.66% of all the forensic deaths. This value was close to
many studies conducted in India,9,12-15 Pakistan,16-18 and
Poland.19 However, this was in contrast to a study
conducted by Ghadge et al.20 and Prakash et al.21 in
India, where the incidence of asphyxial deaths was more
than 10% of all medico-legal autopsies.
Seventy-four (28.57%) victims belonged to the age
group of 20-29 years followed by those of ages 10-19
years involving 52 (20.07%) individuals. Similar findings
were observed in the studies carried out by
Bakkannavar et al.,9 Patel-Ankur et al.15 and Qasim
et al.17 Another study conducted by Arif et al. at Lahore
also documented the involvement of 37.6% victims in
asphyxial deaths belonging to 3rd decade of life.23
Similarly, Arora also observed the involvement of
32.59% victims of age group 21-30 years, in asphyxial
deaths.24 These findings are also consistent with those
of Ghadge et al.,20 wherein the age group of 21-30 years
was the most affected with involvement 37.9% victims.
Males outnumbered the females in this study. Similar
findings were also observed in other studies where male
victims exceeded the females.9,10,12-17

As far as the mode of asphyxia was concerned, the
majority victims died due to ligature strangulation,
followed by hanging, throttling, drowning and smothering,
and trauma. These findings were similar to the study
conducted by Khalil et al. in Peshawar.22 However, this
is in contrast with the results of the study by Singh et al.
wherein drowning was the commonest type of asphyxial
death involving 59.4% cases followed by hanging in
24.3% individuals, which they linked to the proximity of a
canal in their region of study.12 On the other hand,
hanging was the commonest method of asphyxiation in
56.3% cases as documented in the study conducted by
Bakkannavar et al.9 Other studies by Bhagora et al.
observed involvement of 75% cases.13 Kumar et al.
reported 80.60% cases,14 Patel-Ankur et al. 82.48%,15
and Trimizi et al. 36.48% cases.16 Similarly, this study
showed that homicidal asphyxial deaths outnumbered
suicidal and accidental asphyxial deaths; hence,
reflecting the study by Khalil et al.22 However, various
studies in India,9,13-15 Pakistan,16 and Poland,19
268

contradicted these observations. The reason behind this
being obviously the ligature strangulation favouring
homicide as compared to hanging being more common
in the rest of the studies favouring suicide.

According to this study, maximum number of deaths
occurred in January (12.74%) and November (10.03%),
substantiating the findings by Dhoble et al. in India that
the number of deaths increases in the winter season.25
However, Kumar et al. were of the view that maximum
asphyxial deaths occurred in the summer months.14

CONCLUSION

Asphyxial deaths are perplexing cases, in which
establishing the mode and manner of death is a
challenge for the forensic expert all over the world, even
in this advanced era. While many studies have been
done, the mode and involved age group remain diverse,
according to the area.

REFERENCES

1. Graham MA. Pathology of asphyxial death: Overview,
epidemiology, mechanism of morbidity and mortality. 2016;
Medscape.

2. Forensic pathology online by Dr. Dinesh Rao: Available on
forensicpathologyonline.com/content/drdinesh-rao-forensicpathologist.
3. George BS, Shetty SS, Raj M, Shetty M. Death due to positional
asphyxia – a case report IJMTFM 2016; 6:164-6.

4. Facts and stats about suicide in Australia. Available on
www.mindframe-media.info/for-media/reporting-suicide/factsand-stats (accessed on 29-11-17).
5. Harrison P. Dramatic increase in US suicides by hanging,
suffocation. 2012; Medscape.

6. Suicides in the UK – Office for National Statics. Available on
https://www.ons.gov.uk/peoplepopulationandcommunity/births
deathsandmarriages/deaths/bulletins/suicidesintheunitedkingd
om/2016registration#suicide-methods (accessed on 28-11-17).
7. Parikh CK. Textbook of medical jurisprudence, forensic
medicine and toxicology. 7th Ed. New Delhi: CBS Publishers;
2016: p177.
8. World Health Organisation fact sheets 2017. Available at
http://www.who.int/mediacentre/factsheets/fs398/en (accessed
on 26-11-17).

9. Bakkannavar MS, Kumar GP, Nayak VC, Rajendiran G,
Chhikara S, Sharma S. Victimo-epidemiological profile of
violent asphyxia deaths in Manipal, Karnataka. Ind. J Forensic
Community Med 2015; 2:29-34.

10. Ankur PP, Rajesh RB, Dhaval JP, Khushbu AP. Study of violent
asphyxial deaths. Int J of Med Toxicol Forensic Med 2013;
3:48-57.
11. Pillay VV. Textbook of forensic medicine and toxicology. 16th
edition p.267.

12. Singh A, Gorea RK, Dalal JS, Thind AS, Walia D. Study of
Demographic variables of violent asphyxial deaths. JPAFMAT
2003; 3:22-5.

Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 266-269

Profile of asphyxial deaths in Faisalabad

13. Bhagora LR, Parmar AP, Patel TC, Bhagora RV. Recent trends
of asphyxial deaths in bhavnagar region. Int J Res Med 2015;
4:109-12.

19. Trnka J, Gesicki M, Suslo R, Siuta J, Drobnik J, Pirocowicz I.
Death as a result of violent asphyxia in Autopsy Reports in
Poland. Adv Adv Exp Med Biol 2013; 788:413-6.

15. Patel-Ankur P, Bhoot-Rajesh R, Patel-Dhaval J, Patel Khushbu A.
Study of violent asphyxial deaths. Int J Med Toxicol Forensic
Med 2013; 3:48-57.

21. Prakash VG, Mahanta P. A study of asphyxial death cases in
medico-legal autopsy. IJHRMLP 2016; 2:86-9.

14. Kumar AS, Chandan V, Rudresh YC, Govindaraju HC,
Goudas. Study of violent asphyxial deaths in Chitradurga
District of Karnataka. Int J Biomed Adv Res 2013; 4:868-71.

16. Trimizi SZ, Mirza FH, Paryar HA. Medicolegal investigation of
violent asphyxial deaths – an autopsy-based study. J Dow Uni
Health Sci 2012; 6:86-90.
17. Qasim AP, Awan ZA, Ansari AJ. Critical appraisal of autopsy
work. APMC 2016; 10:194-202.

18. Mirza FH, Hassan Q, Naz R, Khan M. Spectrum of medicolegal
deaths in metropolis of Karachi: An autopsy based study.
PJMD 2013; 2:4-9.

20. Ghadge MR, Samel DR, Kulkarni DV, Pate R. Sociodemographic factors in mechanical asphyxial deaths in Thane
region, Maharashtra, India. Int J Res Med Sci 2016; 4:4078-83.

22. Khalil ZH, Naeem M, Adil M, Khan MZI, Abbas SH, Alam N.
Asphyxial deaths: a four year retrospective study in Peshawar.
J Postgrad Med Inst 2014; 28:24-6.

23. Arif M. Ligature mark on the neck; How elucidative?
Professional Med J 2015; 22:798-803.
24. Arora S. Profile of unnatural female deaths in Jammu region –
an autopsy based study. IJFMT 2016; 10:25-9.

25. Dhoble SV, Dhoble SS, Kukde HG. Socio-demographic profile
of asphyxial deaths in females: 2-year study. IJSR 2016; 2:51-4.

Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 266-269

269

ORIGINAL ARTICLE

Relationship between Student Performances in
Non-Cognitive Skills in Multiple Mini Interview
and Integrated Practical Examination

ABSTRACT

Ayesha Rauf1, Ali Tayyab2 and Amena Masrur2

Objective: To investigate the relationship between the performances of students in non-cognitive skills in Multiple Mini
Interview (MMI) and Integrated Practical Examination (IPE) of the first year of medical school.
Study Design: Cross-sectional observation study with statistical support.
Place and Duration of Study: Shifa College of Medicine/Shifa Tameer-e-Millat University, Islamabad between December
2015 and March 2016.
Methodology: Student performance in communication skills, domain of the 8-station Multiple Mini Interview, was compared
with their scores in communication skills in the first Integrated Practical Examination taken at the end of first block.
Descriptive statistics were calculated for student demographics, scores in communication skills in MMI as well as IPE.
Pearson's Correlation was calculated to investigate the relationship between the two scores. A p-value of <0.05 was taken
as significant.
Results: The mean score in MMI was 130.38 ±9.90 as compared to a score of 79.96 ±19.74 in the IPE. This relationship
has a statistically significant (p<0.001) positive correlation, with a Pearson’s correlation of 0.52.
Conclusion: Student performance shows a positive correlation in non-cognitive skills between Multiple Mini Interview and
Integrated Practical Examination.
Key Words: Multiple mini interview. Integrated practical examination. Communication skills. Correlation.

INTRODUCTION

Every year medical colleges are inundated with
applications from aspiring candidates claiming to have
the requisite qualifications for admission to the medical
colleges. In Pakistan, more than 18,000 candidates
applied for admission to medical colleges in Punjab
alone in 2009,1 which had increased to nearly 33,000 by
2011,2 against 3,305 available seats.3
The Pakistan Medical and Dental Council (PMDC) has
proposed a model of seven-star doctor, encompassing a
wide array of competencies desirous in a graduating
physician.4 These include both cognitive and noncognitive skills. However, the admission process of most
public sector medical colleges still relies heavily on the
assessment of cognitive mastery.1-3 The assessment of
non-cognitive skills of the candidate by conducting semistructured interviews, in addition to the admission test,
have been described as subjective and variable, while
their reliability has also been called into question.5,6 The
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Multiple Mini Interview (MMI), consisting of multiple
focused structured interview encounters, has gained
widespread adoption to assess non-cognitive skills, with
proven reliability and validity.7-9

Shifa College of Medicine, a constituent of Shifa
Tameer-e-Millat University, admits 100 students into a
5-year MBBS programme every year. There is a strong
focus on training and assessment of non-cognitive skills,
especially communication, in the college curriculum.
During the pre-clinical years, the students are assessed
in their communication skills during their practical
examinations. To ensure selection of candidates that
not only excel in academics, but also show high
achievement in non-cognitive skills, the college shifted
from the traditional interview to Multiple Mini Interview
(MMI) in 2014.

The objective of this study is to investigate the
relationship between the performances of selected
candidates in non-cognitive skills in Multiple Mini
Interview and Integrated Practical Examination (IPE) of
the first year of medical school.

METHODOLOGY

The approval of the study was taken from the Institutional
Review Board of Shifa International Hospital/Shifa
Tameer-e-Millat University. This cross-sectional observation
study was carried out in Shifa College of Medicine
(SCM), a constituent of Shifa Tameer-e-Millat University
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(STMU) on students of class graduating in 2020. This
class of 100 students was shortlisted after completion of
the admission process, which included appearance in
the admission test and subsequent Multiple Mini
Interview. The students for Multiple Mini Interviews
(MMIs) were shortlisted, based on their scores on the
admission test administered by the National Testing
Service. The MMIs consisted of six stations of 8 minutes
each. The stations focused on non-cognitive soft skills
deemed necessary in the graduating physician. Each of
the station was scored on a standardised checklist by
faculty members of the college, who were trained for
taking MMIs. Each station, irrespective of the soft skill
being assessed, had a component of communication
skills, which was scored out of 25. The total marks for
each of the MMI station was 100. For this investigation,
the component of communication skill was considered in
the MMI and proceeding practical examination. The total
score of 150 was the sum of all the scores on the
communication skill component for six stations.

The practical examination in the pre-clinical years at
SCM is in the form of Integrated Practical Examination
(IPE). Each station of the IPE consists of an integrated
activity based on the course content. For first year
students, the subjects integrated include Anatomy,
Biochemistry, and Physiology. In addition, non-cognitive
soft skills, which are delivered as a longitudinal theme
over a span of five years of the MBBS course, are also
assessed in the IPE. Communication skill is assessed in
stations involving patient interview, examination, and
counselling. For this study, the communication skill
scores of the students appearing in their first IPE (at the
end of 11 weeks of course work) were used. The
maximum possible score for communication skill in the
IPE was 150.

minimum score was 104. The mean score for female
students was 134.43 ±9.14, while the male students
managed a mean score of 127.45 ±9.45. Thus, the
female students outscored male students by a margin of
6.98 marks. The minimum marks for female students
were higher as compared to male students; female
students had a minimum score of 148, while male
students had a minimum score of 104. However, the
maximum score was higher for male students at 150, as
compared to female students which were 148.

The mean score of the communication skill in the IPE
was 79.96 ±19.74. The maximum score was 127, while
the minimum score was 38. The mean score for female
students was 87.88 ±17.77, while the mean score for
male students was 74.22 ±19.22. Again, the female
students outdid the male students, this time by a wider
margin of 13.66 marks. The minimum score for female
students was again higher at 43 as compared to 38 for
male students. However, both were tied for maximum
score at 127. The relationship between the scores of
communication skills in MMI and IPE are shown in
Figure 1.

The Pearson's correlation of the communication skills
score between MMI and IPE is statistically significant
(r =0.520, n=100, p<0.001). This relationship is stronger
for male students (r=0.53, n=58, p<0.001) as compared
to female students (r=0.32, n=42, p=0.036), and significant
in both cases.

The student roll numbers were used for identification.
Their gender, cumulative scores of communication skill
in the MMI, as well as communication skill scores in the
IPE were entered in Statistical Software for Social
Sciences (SPSS) Version 20. Mean ±SD, frequencies
(percentages) were calculated for student demographics.
Mean ±SD was calculated for scores in communication
skill in MMI as well as IPE. Pearson's Correlation was
calculated to investigate the relationship between the
two scores. A p-value of <0.05 was taken as significant.

RESULTS

A total of 100 students comprised the class of 2020. The
males outnumbered the females; as there were 58
males (58%) while the females numbered 42 (42%). The
mean age for female students was lower as compared to
male students (19.71 ±3.09 years for males as
compared to 20.26 ±1.05 for females). The mean age of
the cohort was 20.03 ±2.16 years.
The mean score of the communication in the MMI was
130.38 ±9.90. The maximum score was 150, while the

Figure 1: Relationship between MMI (Multiple Mini Interview) and IPE
(Integrated Practical Examination) scores of students in communication skills.

DISCUSSION

The objective of the study was to explore the
relationship of student performance in soft skills
between the MMI and IPE. Academic performance alone
can only be used to gauge the doctors' knowledge and
does not provide an insight into the doctors’ professional
performance.10 Non-cognitive, soft-skills are desirable
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traits in competent doctors, providing an insight into the
professional competence of a physician and have been
emphasised in local as well as international policy
guidelines and regulations.4,11-13 Barriers to widespread
local adoption of the MMI are the inconsistent role of the
national regulator over the admission process, the time,
and resource requirements of the MMI process. Initially,
the MMI was envisioned as a 10-station assessment
with each station of 8-minute duration. However, it has
been shown that as few as six stations,14 with duration
of 5-minute, is also acceptable.15 In this study, we
developed six stations of eight minutes duration each.
Two minutes were allocated for the student to read the
question/scenario for the MMI station, while six minutes
were for interaction with the interviewer.
To the authors' knowledge, while the role of MMI in
selection of candidates in a postgraduate programme
has been investigated,16 this is the only study from
Pakistan that addresses this aspect at an undergraduate
level. The mean score in communication skills of the
students in MMI, in our study, was 130.38 ±9.90; while
the score in IPE of the same students was 79.96 ±19.74.
This showed a positive correlation of 0.52, which was
statistically significant (p<0.001). This agrees with the
published literature exploring the predictive validity of
the MMI.17 The investigation into the assessment of noncognitive traits through the MMI showed a statistically
significant correlation that ranged from 0.042 to 0.36
between stations.7

The inter-station correlation observed in our study
ranged from 0.031 to 0.41, which is approximately in the
range observed by other investigators.7 The MMI has
been shown to be the single most stable predictor of
student performance in pre-clinical years in a medical
school.18 The correlation between MMI and semester 1
OSCE, which included non-cognitive elements in
addition to cognitive testing, was reported to be as high
as 0.24, p=0.02, while during semester 2 OSCE was
0.43, p=0.01. These findings corroborate the present
one, where there is a positive (0.52) statistically
significant correlation (p<0.001). The difference as
compared to our study is that both cognitive as well as
non-cognitive elements were assessed. Their study
further demonstrated that as compared to other methods
of admission testing, the MMI was more reliable and
predictable.
Similar results have also been reported when comparing
student scores between MMI and Medical Council of
Canada Qualifying Examination (MCCQE) Part II
examination.19 This examination consists of OSCE
stations where student interactions with patients are
assessed with a very strong emphasis on
communication skills. The results of this study showed
that MMI was a strong predictor of performance in
communication skills as compared to problem-solving or
272

data-acquisition. This finding further emphasises and
validates the MMI as an assessment strategy for softskills. Our investigation was solely focused on
communication skills and our findings agree with the
conclusions of this study.
It is not possible to draw comparisons with local
literature at undergraduate level, as to the best of our
knowledge; this is the first study on undergraduate
student performance in Pakistan pertaining to MMIs. The
only investigation done locally is the comparison
between MMI and semi-structured interviews in
selection of candidates to a postgraduate program.16
Their findings show that, though the candidates
performed better in the MMI as compared to semistructured interviews, the results were not statistically
significant. The only domain where the results were
statistically significant in favour of MMI was that of ethics.
The possible reason, provided by the investigators,
includes multiple interviewers who conducted the semistructured interviews leading to a wider exploration of
the subject. As no reliability data is provided in the study,
the impact of involving many interviewers on internal
consistency of scoring cannot be ascertained.
The limitation of this study was that only the performance
of one cohort, the class of 2020, was investigated. Further,
the college administration and faculty wholeheartedly
supported the introduction of a new strategy, which
made the process of implementation easier. It is not
always possible to convince the administration,
especially the faculty, to allocate time for what is a timeintensive activity.

CONCLUSION

The statistically significant positive correlation between
MMI and IPE scores shows students who do well in
communication skills in the MMI will demonstrate good
communication skills as future doctors. Further research
can be done to investigate predictive validity of the MMI
process in our local setting. It is recommended that MMI
be used as an admission strategy, provided adequate
resources are available.
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ORIGINAL ARTICLE

Phenotypic Identification, Frequency Distribution and
Antibiogram of Carbapenemase Producing Enterobacteriaceae
in Clinical Isolates

ABSTRACT

Maliha Ansari, Tehmina Munir and Nadia Saad

Objective: To differentiate between Ambler class A, B and D of carbapenemase-producing Enterobacteriaceae by using
simple phenotypic methods that can be carried out in the laboratory without requiring any specialised techniques.
Study Design: Cross-sectional study.
Place and Duration of Study: Microbiology Department, Army Medical College, NUST, Islamabad, from November 2015
to November 2016.
Methodology: Clinical specimens were subjected to identification of Enterobacteriaceae by colony morphology and
API 20 E. Carbapenem resistance was detected by applying meropenem disc (10 µg) by disc diffusion method according
to CLSI (Clinical Laboratory Standard Institute) criteria. Carbapenemase production among Enterobacteriaceae was
detected by Modified Hodge test. Phenotypic methods, Phenylboronic acid (for Class A KPC producing Enterobacteriaceae)
and EDTA inhibition tests (for Class B MBL producing Entrobacteriaceae) were applied. Presence of OXA 48 was detected
by phenotypic method using imipenem 10 µg, EDTA and PBA discs. Antibiotic susceptibility was determined by KirbyBauer disc diffusion method.
Results: Forty-three out of 45 (95.45%) were carbapenemase producers. Thirty-eight out of 43 (88.3%) were KPC
producers and 4 out of 43 (11.62%) were MBL producers. All KPC producers were Klebsiella pneumoniae. Among five
MBL producers, one each (20%) was Enterobacter cloacae and Escherichia coli and 3 (60%) were Klebsiella pneumoniae.
All MBL producers were resistant to aztreonam and amoxicillin/clavulanate. Two of the KPC producing Klebsiella
pneumoniae were pan-drug resistant (resistant to colistin and tigecycline). Two were non-carbapenemase producers.
Conclusion: Enterobacteriaceae strains producing KPC-type carbapenemase were the most prevalent (88.3%) in the
studied healthcare setup.
Key Words: Enterobacteriaceae. Carbapenem-resistant Enterobacteriaceae. Escherichia coli.

INTRODUCTION

During the last decade, rapid escalation in resistance
among Enterobacteriaceae has markedly deteriorated
health conditions worldwide.1 Carbapenem group has
been the drug of choice lately; but now, the organisms
have developed several protective mechanisms against
these drugs and acquired capability of hydrolyzing
carbapenems.2 Consequently, the mortality and
morbidity rates have increased as there is no treatment
option left. The most crucial form of carbapenem
resistance is facilitated by carbapenem-hydrolyzing
-lactamases, the Carbapenemases.3 These enzymes
are generally encoded by plasmids (mobile genetic
elements) that are responsible for dissemination
among microorganisms. There are different classes of
carbapenemases that render variable spectrum of
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resistance among microorganisms. Commonly found
carbapenemases are: Ambler class A Klebsiella
pneumoniae carbapenemase (KPC) that are normally
present in the members of Enterobacteriaceae and
rarely in Pseudomonas species and Acinetobacter
baumannii. Class B metallo--lactamases (MBLs), such
as imipenemase (IMP), Verona imipenemase (VIM),
New Delhi metallo--lactamase (NDM),4 occur in various
genera of Enterobacteriaceae and non-fermenters.
These enzymes have a wide spectrum of activity against
carbapenem, penicillin and extended spectrum
cephalosporins, are unable to hydrolyze aztreonam,
resist hydrolysis by clavulanate and are inhibited by
chelating agents such as EDTA.5
Class D carbapenemases (Oxacillinases) belong to
OXA family and are commonly present in Acinetobacter
spp. and occasionally in Enterobacteriaceae and
Pseudomonas spp. These enzymes hydrolyze penicillin,
oxacillins, carbapenems weakly and are poorly inhibited
by clavulanate. Three hundred and eleven types of
oxallinases have been detected lately. Among those,
OXA-48 is pathogenic and responsible for nosocomial
infections.6
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Detection of carbapenemases among Enterobacteriaceae
has essential implications for infection control and for the
purpose of epidemiology. Since this enzyme can readily
be transmitted through transposon and integrons, there
is a high risk of extensive dissemination among susceptible
gram-negative bacterial isolates in the healthcare
settings.7 Moreover, recognition and surveillance of CRE
should be considered as a mandatory protocol for
selecting the appropriate therapeutic strategy and
implementation of infection control measures.8 Therefore,
the detection of carbapenemases necessitates special
techniques other than routine susceptibility testing
because certain types of carbapenemases may easily
be overlooked as they exhibit low minimum inhibitory
concentrations (MICs) of carbapenems.
Molecular techniques like polymerase chain reaction,
DNA hybridization and sequencing are considered as
the gold standard for detection of production of
carbapenemases, normally used for research purposes
and are not affordable to be implemented in routine
diagnostic laboratories.9 The need of the hour is simple,
rapid and cost-effective tests, which will be able to detect
and differentiate resistant pathogens for better patient
outcome, aiding effective infection control and
decreasing the rapid escalation of resistance.
The objective of this study was to differentiate between
Ambler class A, B and D of carbapenemase-producing
Enterobacteriaceae by using simple phenotypic methods
that can be carried out in the laboratory without requiring
any specialised techniques.

METHODOLOGY

This cross-sectional study was carried out at the
Department of Microbiology, Army Medical College,
Rawalpindi, from November 2015 to November 2016.
The sample size was calculated as 45, using confidence
level of 95%, alpha error of 10% as used for baseline
studies, study power of 80%, anticipated population
proportion with resistant findings 86.5% to 93.4%.10
Sampling was done by using non-probability, convenience
sampling technique. The samples were collected after
approval from the institutional ethics committee.
Clinical specimens like naso bronchial lavage (NBL),
blood, pus, sputum, urine, fluids and catheter tips,
routinely received in the Department of Microbiology,
Army Medical College, Rawalpindi were subjected to
standard microbiological methods for identification.
Enterobacteriaceae were identified by colony morphology,
catalase test, oxidase test and API 20 E (Biomeriux,
France). Carbapenem resistance was detected by
applying imipenem/meropenem disc (10 µg) by disc
diffusion method, according to CLSI (Clinical Laboratory
Standard Institute) criteria.11 Duplicate samples from the
same patients were excluded. Carbapenemase production
among the carbapenem resistant Enterobacteriaceae

was found out by Modified Hodge test as described
previously (Figure 1a).12 Two phenotypic methods
phenyl boronic acid and EDTA inhibition test were
applied to detect the presence of Class A KPC producing
Enterobacteriaceae and Class B MBL producing
Enterobacteriaceae, respectively. Presence of OXA-48
was detected by using imipenem EDTA/PBA test.
Antibiotic susceptibility was checked for amoxicillin/
clavulanate (20/10 µg) ceftriaxone (30 µg), ceftazidime
(30 µg), meropenem (10 µg), aztreonam (30 µg) colistin
(10 µg), tigecycline (15 µg).

Phenotypic detection for production and differentiation of
class A and B carbapenemases was done by combineddisc tests by using four meropenem (10 µg) discs
labelled as disc A, disc B, disc C and disc D. Disc A was
plain meropenem (10 µg) without any inhibitor, disc B
was meropenem disc impregnated with 20 µl of phenyl
boronic acid (PBA 400 µg), disc C was meropenem
impregnated with EDTA (292 µg), and disc D was with
both 400 µg of PBA and 292 µg of EDTA. The stock
solution of phenyl boronic acid was prepared as
previously recommended by dissolving PBA (SigmaAldrich, Steinheim, Germany) in DMSO at a concentration
of 20 mg/mL.13 The stock solution of EDTA was
prepared by dissolving anhydrous EDTA (Sigma-Aldrich)
in distilled water at a concentration of 0.1 M.14 From this
solution, 10 µL (containing 292 µg of EDTA) was
dispensed onto meropenem discs. The dried discs were
then used within an hour. The discs were placed on the
Mueller-Hinton agar inoculated with the 0.5 Mc Farland
solution of carbapenem resistant strains. The plates
were incubated overnight at 37°C. The diameter of the
growth-inhibitory zone around the disc B and C were
compared with that of disc A. Interpretation of production
of KPC was made when the growth-inhibitory zone
diameter around the meropenem disc B (with PBA) and
the meropenem disc D (PBA + EDTA) was increased >5
mm compared with the growth-inhibitory zone diameter
around the disc A (Figure 1a). Production of MBL was
interpreted when the size of inhibitory zone diameter
around the meropenem disc C and the meropenem
disc D was increased >5 mm compared with the growthinhibitory zone diameter around the disc A (Figure 1b).
Coproduction of both KPC and MBL enzymes was
interpreted when the growth-inhibitory zone diameter
around the meropenem disc D was increased >5 mm
compared with the growth-inhibitory zone diameter
around the disc A while the growth-inhibitory zone
diameters around the disc B and disc C were increased
<5 mm compared with the growth-inhibitory zone
diameter around the disc containing meropenem alone.
Finally, when none of the three combined-disc tests was
positive, the isolate was considered non-carbapenemase
producer for MBL and KPC carbapenemases.
Detection of OXA-48 was carried out by using an
imipenem disc 10 µg and two plain discs A and B. Disc A
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Figure 1a: Clover leaf appearance shows positive
Modified Hodge test.

Figure 1b: >5 mm difference in the zone of inhibition
between disc A and disc C indicating class A Beta
lactamase production.

Figure 1c: >5 mm diferrence in the zone of inhibition
between disc A and disc B indicating class B Beta
lactamase production.

of MBL carbapenemase or ESBL/AmpC production plus
porin loss (Figure 1e).

The data entry and statistical analysis was done in
SPSS version 22.0. The continuous numerical variables
were measured as mean and standard deviations;
whereas the categorical variables were measured as
frequencies and percentages.
Figure 1d: Positive result for OXA-48
production.15

Figure 1e: Negative result for OXA-48
production (no indentation or distortion
of zone).

was a plain filter paper disc with PBA (400 µg) and disc B
was plain filter paper disc impregnated with both EDTA
and PBA. A lawn of carbapenem susceptible organism
E. coli ATCC 25922 was made on the Meullar Hinton
agar. The imipenem disc was placed on MHA. The disc
A and B were coated with colonies of carbapenemresistant strain and placed face down adjacent to the
imipenem disc. Interpretation of OXA-48 production was
done when there was indentation on both sides of
imipenem disc. Absence of OXA-48 production was
considered when there was no indentation seen around
imipenem disc. The test is based on the use of EDTA
that makes the bacterial cell permeable and help release
the -lactamases externally. EDTA was also used to
inhibit the production of MBL carbapenemases, while
PBA solution was utilized to hinder the KPC production.
After 18 hours of incubation, the plates were examined
for either an indentation or a flattening of the zone of
inhibition, indicating enzymatic inactivation of imipenem
(positive result shown in Figure 1c)15 for either the disk
adjacent to the imipenem, or the absence of a distortion
of the inhibition halo, indicating no inactivation of
imipenem either by production of MBL carbapenemases
(negative result shown in Figure 1d).
Indentation of growth toward both EDTA and EDTA/PBA
disks indicated production of OXA-48 carbapenemase.
Indentation of growth towards the EDTA disk and an
absence of growth toward the EDTA/PBA disks was
indicative of KPC or KPC plus MBL production.

An absence of growth toward both disks containing
EDTA and EDTA/PBA indicated absence of OXA-48
production or carbapenem resistance due to production
276

RESULTS

Total number of carbapenem resistant Entero-bacteriaceae
was 4% (45/1100). Out of 45 CREs, carbapenemase
producers were 43 (95.5%), found out by Modified
Hodge test. The antibiogram revealed that 95.5% (n=43)
CREs were sensitive only to colistin, tigecycline and
minocycline. However, 4.44% (n=2) were pandrug
resistant, i.e resistant to all the groups of antibiotics that
were applied (Table I).

Among the carbapenemase producers n=38/43 to Class A
beta lactamases, all were Klebsiella pneumoniae. Two of
these Klebsiella pneumoniae were pandrug resistant.
Five (11.62%) were Class B metallo--lacamase producers.
Among these MBLs, Klebsiella pneumoniae were 3
(60%) and 1 (20%) Escherichia coli and Enterobacter
cloacae each. However, none of the carbapenemase
producers were found to be positive for OXA-48
production, i.e. class D. It should be noted that the
concentration of PBA and EDTA employed in the present
study did not show any detectable effect on bacterial
growth.
Table I: The antibiogram of carbapenemase producing Enterobacteriaceae.
Antibiogram
Antibiotics

Ceftriaxone

Ceftazidime

Cotrimoxazole
Meropenem
Colistin

Minocyclines
Tigecycline

Resistant n=43 (%)
43 (100)

43 (100)

43 (100)

43 (100)

0 (0)

0 (0)

0 (0)

0 (0)

2 (4.65)

41 (95.3)

2 (4.65)

41 (95.3)

2 (4.65)

Ciprofloxacin

43 (100)

Gentamicin

43 (100)

Amikacin

Sensitive n=43

43 (100)

41 (95.3)
0 (0)

0 (0)

0 (0)
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DISCUSSION

The rapid escalation of carbapenem resistance among
Enterobacteriaceae has raised concerns regarding
formulation of effective antibiotic therapy. The presence
of different classes of carbapenemases render variety of
spectrum of antibiotic resistance to microorganism
leading to the failure of empirical therapy. Thus,
appropriate and timely detection of carbapenemase
producing organisms by implementing simple phenotypic
tests is the need of the hour.
In this study, the prevalence of CRE was 4% (45/1100).
In contrast to our study, in Pudhchery, southren India,
Parveen reported 43.6% carbapenem resistance in
Enterobacteriaceae (all were Klebsiella pneumoniae)
isolated from hospitalised patients.12 A ten year analysis
done by Datta et al., in 2012, revealed a rise in
carbapenem resistance from 2.5% in 2002 up to 52% in
2009 in Klebsiella pneumoniae isolates in diffferent
tertiary care hospitals in Dehli.15

In the present study, 43/45 were found to be
carbapenemase producers. KPC (38/43, 88%) were in
excess than MBL (5/43, 11.5%). In a study done by Sood
et al., the isolation rate of carbapenem resistant
Enterobacteriaceae was 17.64% (60/340). All were
Klebsiella pneumoniae. Out of 60, 53 (88.3%) were MBL
producers, MBL and KPC co-producers were found to
be 4 (5%). However, rest of the 5% were negative for
carbapenemase production.9

In a study by Tsakaris in 2010, Class A -lactamases
producers were 63/141 (44%) and Class B metallo-lactamases (MBL) producers were 47/141 (33.3%)
detected by EDTA/PBA disc inhibition phenotypic test. In
his study, he proved that the sensitivity of these
phenotypic tests is 100%, taking PCR as gold
standard.14 This study is similar to the present study with
the prevalence of KPC being in excess as compared to
MBL. However, the limitation of the study was the
inability to compare the phenotypic methods with
molecular techniques, like PCR etc. Unlike this study,
Datta, in northern India, found a predominance of MBL
producers in clinical isolates, i.e 5.75% and 0%
prevalence of Class A -lactamases producers by using
similar phenotypic methods. However, detection of
OXA-48 was not performed.16

In the study by Tsakaris in 2015, the detection of Class D
OXA-48 producers was done by using imipenem
EDTA/PBA disc test. This was the first ever study done
to detect the prevalence of OXA-48 by using phenotypic
method. The prevalence of OXA-48 was 47%.15
However, in this study, the frequency of OXA-48
producers was 0% using the same phenotypic method.
This absence should be maintained by applying
appropriate antibiotic stewardship and proper hygienic
protocol because the evolution of carbapenemases with
respect to host range is swift and there is a vital chance

of emergence of novel variants due to the transfer of
mobile genetic material through plasmids or integrons.

Two strains in this study were resistant to carbapenem,
but were negative for the production of carbapenemases
when tested by the phenotypic methods (PBA and EDTA
inhibition test). Over production of ESBL or Amp C
enzymes along with the loss of porin proteins could be
the cause of carbapenem resistance among these two
strains.

The antibiogram showed that 95.5% were sensitive only
to tygecycline, colistin and minocycline. However, 4.44%
(n=2) strains were pandrug resistant, i.e. resistant to all
the groups of antibiotics that were applied. Both the
strains were Klebsiella pneumoniae and were isolated
from urine samples of patients from rehabilitation ward.
Unlike this study, Sood et al. did not report any pandrug
resistant carbapenem producing Enterobacteriaceae in
a similar study conducted in India in 2014.9

Phenotypic identification of carbapenemases among
Enterobacteriaceae is highly significant for infection
control.17 The reason being that there can be a
possibility of co-occurrence of determinants of non-beta
lactam resistance along with carbapenemases that can
readily be transferred through transposon and or
integron. This characteristic leads to the probability of
extensive dissemination among other bacterial strains in
the healthcare settings. Molecular techniques can easily
differentiate between these classes of carbapenemases;
but need of the hour is a rapid, practical, phenotypic
method which can differentiate various classes of
carbapenenases among Enterobacteriaceae. Thus,
phenotypic identification of carbapenemase producers
should be implemented in laboratories in order to carry
out proper infection control measures and for the
formulation of effective therapeutic strategies.

CONCLUSION

Enterobacteriaceae strains producing KPC type
carbapenemases were the most prevalent in the studied
healthcare setup (88.3%). Implementation of simple,
rapid, and cost-effective tests such as PBA and EDTA
double disc diffusion tests in clinical laboratories is the
need of the hour. The potential benefits would include
the alleviation of dissemination of resistance among
microorganisms, resulting in efficient infection control
and improved patient outcome.
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Pseudomonas aeruginosa: Evaluation of Pathogen Burden
and Drug-Resistance Trends in a Tertiary Care Hospital
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ABSTRACT

Objective: To evaluate the pathogen burden and antibiotic-resistance trends of Pseudomonas aeruginosa among
hospitalised patients at a tertiary care hospital.
Study Design: Retrospective, hospital record-based, cross-sectional study.
Place and Duration of Study: Microbiology Laboratory, Allama Iqbal Medical College/Jinnah Hospital, Lahore, from
January 2014 to December 2016.
Methodology: A total of 5,960 samples were collected from clinically suspected cases of bacterial infections, admitted to
the hospital. Microbial identification and antibiotic susceptibility pattern were carried out and analysed.
Results: Out of a total of 5,960 samples, Pseudomonas aeruginosa was isolated from 1,268 (21.2%) specimens.
Department-wise isolation rate was n=600 (42.9%), n=268 (15.4%), n=201 (12.6%), and n=199 (16.0%) from intensive
care unit (ICU), surgical units, medical units, and Gynae wards, respectively (p<0.0001). Sample-wise isolation rate was,
wound swabs n=448 (35%), urine n=356 (28%), sputum n=187 (14 %), tracheal aspirate n=127 (10%), blood n=99 (7%),
and broncho-alveolar lavage n=51 (4%) (p<0.0001). Drug-resistance pattern showed low rates for carbapenems
(meropenem n=440 (35%), Imipenem n=436 (34%) and beta-lactam + beta-lactamase inhibitor combination (piperacillin+
tazobactam n=437 (34%) while alarming rates were observed for cephalosporins (ceftazidime n=716 (56%),
fluoroquinolones (ciprofloxacin n=690 (54%), cefoperazone+sulbactam n=685 (54%), aminoglycosides (gentamicin,
n=669 (53%), amikacin n=608 (48%), and monobactams (aztreonam n=666 (52%). Decreasing trend was observed only
for amikacin 63% to 37%, aztreonam showed similar pattern throughout, while there was an increasing trend of drug
resistance in all groups of antibiotics.
Conclusion: Emerging drug-resistant strains of Pseudomonas aeruginosa are probably linked to the injudicious use of
antibiotics, leading to ineffective empirical therapy. Therefore, we suggest that culture and antimicrobial susceptibility
testing should be done for targeted antimicrobial therapy against Pseudomonas aeruginosa.
Key Words: Antimicrobial resistance. Nosocomial infections. Pseudomonas aeruginosa.

INTRODUCTION

Antibiotic resistance is a major concern of contemporary
medicine. The emergence of resistant strains that cause
nosocomial infections contributes substantially to the
morbidity and mortality of hospitalised patients. Being a
ubiquitous and versatile opportunistic organism,
Pseudomonas aeruginosa is the second frequent cause
of pneumonia, the fourth common cause of urinary tract
infections (UTI), and sixth common cause of bacteremia
in intensive care units (ICUs).1
1
2
3
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The wide use of antibiotics and the evolutionary
antimicrobial resistance strategies of bacteria have
resulted in the emergence of drug-resistant bacteria. The
effectiveness of many antibiotics to cure infections has
become fairly restricted due to the alarming expansion of
drug resistance. Therefore, threat from drug-resistant
strains is accumulating and accelerating day-by-day.
Multidrug-resistant (MDR) Pseudomonas aeruginosa is a
pervasive and rising clinical dilemma, which is predicted
to be an alarming threat to public health around the
globe. It has a great role in the increased rate of
morbidity, mortality, and healthcare costs. The present
surge in the incidence of MDR strains of Pseudomonas
aeruginosa raises serious concerns. MDR Pseudomonas
aeruginosa is defined as the isolate resistant to 3 or more
than 3 of the following groups of antibiotics: penicillins/
cephalosporins/monobactams, carbapenems, fluoroquinolones, and aminoglycosides.2
Different mechanisms arbitrated by MDR strains of
Pseudomonas aeruginosa include altered target sites,
bacterial efflux pumps, enzyme production or inhibition,
loss of membrane proteins, etc. Pseudomonas
aeruginosa resists antimicrobial agents via acquiring
beta-lactamases, especially extended-spectrum enzymes
(carbapenemases/ aminoglycoside-modifying enzymes).3
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Antibiotic resistance is significantly related to the
frequency of drug use. In our country, where drugs are
easily available over-the-counter, antimicrobial resistance
develops promptly, placing our healthcare system in a
conundrum. Drug resistance helps growth and increases
the prevalence of resistant pathogens which become
problematic to exterminate. Literature shows the
emergence of resistant genes in bacteria within 5 years
of antibiotic intervention.4
Nosocomial Pseudomonas aeruginosa isolates exhibit
high rate of drug resistance. Ongoing studies on current
antimicrobial resistance pattern of Pseudomonas
aeruginosa are necessary to evaluate sensitivity pattern
of this organism against usually prescribed antimicrobial
agents. This would help the physicians to optimise the
current beneficial treatment options. Therefore, the
present study was planned to evaluate the frequency
and antibiotic-resistance trends of Pseudomonas
aeruginosa among hospitalised patients.

METHODOLOGY

This retrospective, laboratory record-based, crosssectional study was conducted at Microbiology Laboratory,
Allama Iqbal Medical College and Jinnah Hospital
Lahore (AIMC&JHL), Pakistan. Study protocols were
approved from Ethical Review Board of AIMC&JHL.

A total of 5,960 samples were collected from clinically
suspected cases of bacterial infection from ICUs,
surgical wards, medical wards, gynaecology units,
during the period of three years from January 2014 to
December 2016. A variety of different specimens,
(wound swabs, tracheal aspirates, bronchial alveolar
lavage (BAL), urine, blood, sputum, CVP tip) were
collected. Only patients admitted to the hospital, were
included in this study. Repeat sample from the same
patient during the same episode of illness was excluded
from the study.
Every specimen was processed for bacterial culture for
the isolation and identification. Blood agar, chocolate
agar, and MacConkey's agar were used. Inoculation was
done by four-flame streak method. Identification criteria
included colonial morphology, gram-stain, oxidase test,
and pigment production. API 20 NE was put up for
species differentiation. A suspension of Pseudomonas
aeruginosa equal to 0.5 McFarland turbidity standards

was prepared, by inoculating in nutrient broth. Lawning
was done by sterile culture swab stick on Mueller-Hinton
agar plates, according to standard guidelines.
Antimicrobial agents and their concentrations were as
follows:

Among aminoglycosides (amikacin 30 ug), beta-lactam
+beta-lactamase inhibitor combination (piperacillin+
tazobactam, 100 g and cefoperazone + sulbactam,
75-10 µg), cephalosporin 3rd generation (cefoperazone,
30 µg), fluorquinolone 2nd generation (ciprofloxacin,
5 µg), carbapenem (imipenem, 10 µg), monobactam
(aztreonam 10 µg). Mueller-Hinton plates were inoculated
with well isolated and differentiated strains of Pseudomonas
aureginosa, followed by aerobic incubation at 37oC for
24 hours.
Frequencies and percentages were determined for
specimen types, ward, and year. Chi-square test was
used as a test of significance; p-value of <0.05 was
considered statistically significant. Win Pepi software
was used for statistical analysis of the data.

RESULTS

Out of total 5,960 specimens, Pseudomonas aeruginosa
isolation rate was 21.2% (1268). Year-wise, it was 17.7%
(280/1,580) in 2014, 19.5% (374/1,910) 2015 and 24.8%
(614/2,470) 2016. There was a gradual increase in
isolation rate of Pseudomonas aeruginosa (p<0.0001).
In the year 2014, among 280 isolates, the maximum
number of isolates were recovered from wound swabs
34% (96), followed by urine 26% (75), sputum 21% (60),
tracheal aspirates 9% (26), BAL 5% (14), and blood 3%
(9) samples. In 2015, out of 374 isolates, wound swabs
yielded 37% (141), urine 29% (112), tracheal aspirate
16% (60), blood 7% (27), sputum 8% (29), and BAL 1%
(5). In 2016 among 614 isolates, it was as follows:
wound swabs 34% (211), urine 27% (169), sputum 15%
(98), blood 10% (63) tracheal aspirate 6% (41), and BAL
5% (32).
Throughout the study period, a maximum number of
Pseudomonas aeruginosa isolates were recovered from
wound swabs 35% (448/1,268), followed by urine 28%
(356/1,268) sputum 14% (187/1,268), tracheal aspirate
10.0% (127/1,268), blood 7% (99/1,268) and BAL 4%
(51/1,268).

Table I: Department-wise distribution of total samples and Pseudomonas aeruginosa isolates.
Location
ICU

Surgical unit
Medical unit
Gynae
Total

Statistics

280

Samples

2014 n=280

Isolates

313 (20%)

128 (46%)

545 (34%)

49 (17%)

460 (29%)

262 (16%)

1580 (100%)

2015 n=374

Samples

476 (26%)

187 (62%)

436 (24%)

59 (8%)

66 (23%)

599 (33%)

37 (13%)

399 (16%)

280 (100%)

X2=231.626
(p<0.0001)

Isolates

1910 (100%)

2016 n=614

Samples

609 (24%)

Isolates

285 (46%)

Total n=1268

Samples

1398 (23%)

80 (25%)

680 (27%)

122 (19%)

1739 (29%)

48 (4%)

579 (23%)

114 (18%)

1240 (21%)

374 (100%)

X2=95.770

(p<0.0001)

602 (24%)

2470 (100%)

93 (15%)

614 (100%)

X2=115.203
(p<0.0001)

1583 (26%)

5960 (100%)

Isolates

600 (42.9%)

268 (15.4%)

201 (12.6%)

199 (16.0%)

1268 (21.2%)

X2=284.343
(p<0.0001)
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Department-wise isolation rate of Pseudomonas
aeruginosa is depicted in Table I. Year-wise antimicrobial
resistance pattern of Pseudomonas aeruginosa is
presented in Tables II-IV. Overall, resistance pattern of

Pseudomonas aeruginosa in three years is shown in
Figure 1. Frequency of MDR Pseudomonas aeruginosa
isolates is shown in Figure 2.

Antibiotic

Medical Unit n=49

Table II: Antimicrobial resistance pattern Pseudomonas aeruginosa in 2014 (n=280).
Gentamicin

Meropenem
Imipenem

ICUs n=128
#

#

40%

14

28

22%

45

56

Ciprofloxacin

55

18

Aztreonam

115

Amikacin

86

Ceftazidime

Surgical unit n=66

51

28

Cefoperazone + Sulbactam
Piperacillin + Tazobactum

%

83

22%

46

%

#

31%

0.212

68%

2

5%

2

6%

77

27%

0.000

27%

24

65%

41

63%

27

5%

38%

71%

6

15

20

5%

2

Gentamicin

Meropenem
Imipenem

ICUs n=187
#

101
13

13

%

54%
7%

7%

Cefoperazone+ Sulbactam

118

63%

Ciprofloxacin

73

39%

80

43%

Piperacillin+Tazobactum
Aztreonam

Ceftazidime
Amikacin

20

69

114

Surgical unit n=80
#

38
12

12

14

%

48%

15%

15%

18%

19

12
11

37

46%

0.432

50%

18

48%

115

41%

0.343

56%

15

41%

59%

0.549

31%

42%

15

24

%

32%

21%

20%

63%

Gentamicin

Meropenem
Imipenem

211

182

180

Cefoperazone /sulbactam

142

Ciprofloxacin

262

Piperacillin + Tazobactum
Aztreonam

Ceftazidime
Amikacin

33

44

20

75%

34%

%

74%

64%

63%

Surgical unit n=122
#

100
68

68

%

82%

56%

56%

Medical Unit n=93
#

41

32

32

50%

122

100%

53

92%

84

69%

45

75%

52

43%

60

197

69%

42%

77

87

38

Figure 1: Overall combined resistance percentage in 2014-2016.

63%

71%

31%

%

44%

35%

35%

172
44

43

19%

75%

OPD n=114

#

57

36

36

%

50%

32%

32%

63%

%

46%

12%

118

31%

0.391

173

206

35%

46%

55%

Total n=614
#

%

409

67%

316

51%

318

52%

51

45%

442

72%

65%

51

45%

377

61%

44%

42%

53

28

47%

25%

0.119

0.050

0.050

49%

41

p-value

15%

380

50%

0.340

55

55%

57

0.000

0.002

47%

63

53%

0.211

12%

49%

36

9%

61%

57%

49

39

15%

12%

Total n=374

23

9

45%

30%

15%

#

133

30%

36

%

18%

18

26

OPD n=48

177

9

27%

61%

65%

170

166

175

22

15%

41%

34

12%

37%

58%

120

7

20%

6

4

165

214

7

20%

ICUs n=285

#

14

12

Table IV: Antimicrobial resistance pattern Pseudomonas aeruginosa in 2016 (n=614).
Antibiotic

#

24%

9

0.000

130

19

52%

28%

50%

7

11%

42

78

18

Medical Unit n=59
#

6%

63%

13%

Table III: Antimicrobial resistance pattern Pseudomonas aeruginosa in 2015 (n=374).
Antibiotic

p-value

88

18

47

%

30%

43%

67%

Total n=280

11

31

25

#

25%

2

38%

90%

%

12

25
3

Gyane n=37

#

21%

70%

44%

14%

%

348

378

225

62%

57%

61%

37%

0.000

0.003

0.001

0.053

p-value
0.008

0.000

0.000

0.000

0.714

0.000

0.033

0.000

0.080

Figure 2: Year-wise rate of MDR Pseudomonas aeruginosa isolates.

Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 279-283

281

Muhammad Saeed, Farhan Rasheed, Raja Kamran Afzal, Shahida Hussain, Saba Riaz and Adeel Ahmad

DISCUSSION

The present study reported 21% rate of culture positivity
for Pseudomonas aeruginosa isolates as compared with
9-32%, reported in previous studies.5,6 This varied
prevalence may be attributed to the studied population,
type of hospital, geographical location and type of
clinical samples received. Majority of Pseudomonas
aeruginosa isolates in this study, were obtained from
wound swabs and urine samples. Our results concur to
some extent with earlier studies, where pus and urine
samples were most common sources.5,7 Wound infection
sites are naturally an easy target for nosocomial isolates
like Pseudomonas species.

In the present study, it was observed that Pseudomonas
aeruginosa showed department-wise varied rate of
resistance for a different group of antibiotics. Year-wise,
there was amplification in the resistance trend for all
kinds of antimicrobial agents as shown in Tables II to IV.
Among fluoroquinolones, second generation drugs
(ciprofloxacin) showed 41%, and 35% resistance in
2014 and 2015, respectively; but a peak level of
resistance of 75% was observed in year 2016. Among
aminoglycosides, overall, there was decreasing
resistance trends. Amikacin resistance was noted in
63% isolates and gentamicin in 28% in 2014; but in
2015, it was 55% and 46%, respectively. Amikacin
resistance was 37%, gentamicin 67% in 2016 (Tables II
to IV). Among carbapenems, meropenem and imipenem
showed a similar pattern; but there was yearly alarming
rise of drug resistance observed as 27%, 28%, and
12%,12% in 2014 and 2015 while, it was 52%, 51% in
2016, respectively (Tables II to IV). In the same way,
beta lactam + beta-lactamase inhibitor combination
(piperacillin + tazobactam) also showed increase of
drug-resistance from 12-15% in 2014 and 2015, and
57% in 2016, cefoperazone-sulbactam being a similar
combination showed 47-62% drug-resistance rate in
2014 and 2015 while 62% in 2016 (Tables II to IV). In
case of monobactams, aztreonam showed decreasing
trends from 61% to 31% and cephalosporin
(ceftazidime), 59% to 46% in 2014 to 2015, respectively,
while in 2016 again there was very high rate of drug
resistance 61% (Tables II to IV).
In this study, the most striking findings were obtained
about fluoroquinolone resistance. Second generation
fluoroquinolones showed 54% resistance against
Pseudomonas aeruginosa isolates, which is compareable to the previous study conducted by Shah et al.8 and
Ali et al.9 They reported 50%, and 60% resistance rate,
respectively. Similarly, a much higher rate was reported
in earlier studies, 66%,10 75%.11 Many studies showed in
contrasting results where these antimicrobial drugs were
more effective against Pseudomonas aeruginosa
isolates.1,9 Variation in resistance rate is credited to the
differences in sample size, duration, type, and study
settings etc. Mostly fluoroquinolone-resistant isolates of
Pseudomonas aeruginosa showed the presence of new
282

outer membrane proteins in the range of 51-54 kDa.
These proteins apparently actively transport quinolones
out of the cell.12

Aminoglycosides, being significant member of broadspectrum antimicrobial agents, inhibit protein synthesis
and 30s subunits of ribosomes. They are active, and
considered frontline antibiotics against gram-negative
bacterial infections. In this study, amikacin and
gentamicin showed high resistance rate of 48% and
53%, respectively. Similar findings were reported by Ali
et al.9 who showed amikacin resistance rate of 53% and
gentamicin rate of 51%. Ullah et al.7 reported amikacin
resistance 53.9%, Qadeer et al.13 showed 48% in
gentamicin and 41% in amikacin; and Garba et al.14
showed amikacin resistance in 54%, and gentamicin
45%. However, a lower rate of amikacin and gentamicin
resistance was reported from many previous studies.1,2
The resistance to aminoglycoside varies with the
specific drug, the microorganism, its resistance
mechanism, the topographical and many other factors.
Amikacin seems to be a hopeful treatment for
Pseudomonas infection. Hereafter, in order to avoid
rapid emergence of resistant strains, its use should be
controlled to severe nosocomial infections. These are
used in combination with cephalosporins.
Among cephalosporins, there are certain drugs which
are especially renowned for their anti-pseudomonal
activity, like ceftazidime and cefoperazone. Ceftazidime
also showed higher resistance of 56% against
Pseudomonas aeruginosa isolates in this study. The
present findings are concordant with previous studies,
which reported similar findings.9,15 Whereas, very high
rates of resistance as 56-97% were also been
reported.8,13 Among carbapenems, imipenem is a potent
cell wall synthesis inhibitor. Like all beta-lactam
antibiotics, it produces its therapeutic effects by crossing
the cell wall through porins and binding to penicillin
binding proteins (PBP) in the cell membrane. In
Pseudomonas aeruginosa porinOprD mutation in
conjunction with the production of AmpC6 or acquisition
of (MBL) genes by the organism causes resistance to
imipenem.16 These differences in resistance rates are
possibly associated with differences in antibiotic use in
diverse settings and selective pressure. Among
carbapenems, the present study showed significant
resistance of imipenem at 34%, and meropenem at
35%, against Pseudomonas aeruginosa isolates. Similar
findings were noted by Khan et al.17 while many studies
reported a high rate of resistance such as Ameen et al.16
as 49%, Ullah et al.7 as 43%, Qadeer et al.13 as 59% and
Khan et al.11 as 60%. A few studies also reported very
low resistance rate, such as Fatima et al.18 24%, and
Rajan et al.19 as 12%. The resistance to carbapenem,
especially in Pseudomonas aeruginosa, results from
reduced levels of drug accumulation/increased
expression of the efflux pump. The resistance may also
be due to the production of MBL, which can be
chromosomally encoded or plasmid-mediated.
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In this study, among the beta-lactam+beta-lactamase
inhibitor combinations piperacillin+tazobactam exhibited
34% resistance against Pseudomonas aeruginosa
isolates. Similarly, Javiya et al.20 reported 30%
resistance. A low rate was reported by Dash et al.5 at
11% and Shah et al.8 at 19%, while the high rate of
resistance was reported by Fatima et al.18 at 42% and
Mansoor et al.10 at 49%. For cefoperazone + sulbactam,
present study showed 54% resistant rate which is similar
to that reported by Mansoor et al. at 47% and Ullah et
al.7 at 50%. Among monobactams, present study
reported 52% resistance to aztreonam. A high rate of
resistance was also reported by Mansoor et al.10 at 77%.
The emergence of MDR-Pseudomonas aeruginosa is a
global issue and poses a serious therapeutic problem
due to limited therapeutic options. Present study
reported very high MDR rate at 53.7%, comparable to
previous studies.11

The rate of MDR Pseudomonas aeruginosa is increasing
around the globe and poses a serious therapeutic
problem. Treatment options of MDR-Pseudomonas
aeruginosa are limited. Therefore, there is an urgent
need to highlight the judicious use of antibiotics and
firmly adhere to the concept of "reserve drugs" to
diminish the misuse of available antibiotics. Additionally,
consistent laboratory detection and antimicrobial
susceptibility surveillance of Pseudomonas aeruginosa
is essential for local monitoring of resistance trends.
Thus the hospitals, as the primary incubators, carry the
highest accountability for proper stewardship of our
existing antimicrobial resources. In fact, an effective
national and state level antibiotic policy and draft
guidelines should be prepared to preserve the
effectiveness of antibiotics and for improved patient
management.

CONCLUSION

Emerging drug-resistant strains of Pseudomonas
aureginosa are linked to the injudicious use of antibiotics,
leading to ineffective empirical therapy; and in turn,
appearance of resistant isolates. Therefore, we suggest
that culture and antimicrobial susceptibility testing
should be done for targeted antimicrobial therapy.
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Reasons for Removal of Non-Tunneled Double Lumen Catheters
in Incident Dialysis Patients
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ABSTRACT

Objective: To evaluate the reasons of removal of non-tunneled double lumen catheters (NTDLC) in incident hemodialysis
(HD) patients in a tertiary renal care hospital.
Study Design: Observational retrospective study.
Place and Duration of Study: Department of Nephrology, The Kidney Centre Postgraduate Training Institute (TKC PGTI),
Karachi, from June 2015 to May 2016.
Methodology: All patients were selected who had naive NTDLC placement at TKC PGTI either in Emergency Room (ER)
or Intensive Care Unit (ICU) during the study period. The reason for removal were observed. Data was analysed by SPSS 21
and mean, percentages and frequencies were calculated. Cross tabulation between variables was done to find significance.
Results: A total of 429 NTDLCs were inserted in the study period, out of which 296 catheters were inserted for incident
HD. One hundred and twenty-seven (42.9%) catheters were removed prematurely due to malfunction, and 50 (17%) due
to catheter-related blood stream infection (CRBSI). Methicillin resistant Staphylococcus aureus was the commonest
organism responsible for CRBSI. One hundred and five (35.47%) catheters were removed because the permanent
vascular access (PVA) became usable.
Conclusion: Catheter malfunctions and infections frequently occurred in NTDLC used for HD, which culminated early
removal of catheter. Early creation of PVA should be encouraged to reduce the complications in already
immunocompromised patients.
Key Words: Catheter-related blood stream infection (CRBSI). Hemodialysis (HD). Non-tunneled double lumen catheter (NTDLC).
Incident hemodialysis (HD). Staphylococcus aureus.

INTRODUCTION

Patients with End-Stage Renal Disease (ESRD) need
renal replacement therapy in the form of HD, peritoneal
dialysis or kidney transplantation. In order to execute HD,
there is a need of a temporary or permanent vascular
access. Permanent vascular access (PVA) is acquired
by a surgical creation of an arterio-venous fistula (AVF)
or implantation of an arterio-venous graft (AV graft).1 An
average of six weeks is required for maturation of an
AVF. A premature use for HD can result in permanent
loss of AVF. On the other hand, two weeks are required
for healing or mending of subcutaneous tunnel in case of
AV graft. Therefore, temporary vascular access (TVA) is
helpful in cases where PVA is either not available or not
ready to be used.
A TVA is placed in a central vein, preferably internal
Jugular (IJ) vein. This can be kept for three weeks; or
femoral vein, which can be kept for a week.2 These nontunneled double lumen catheters (NTDLCs) increase the
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vulnerability of already immunosuppressed uremic
patients to certain infectious and noninfectious
complications.3 Tunneled catheters have significantly
lower rate of complications when compared to NTDLC.

Infectious complications continue to be among the
foremost causes of morbidity in HD patients and can be
responsible for 50% to 70% of catheter withdrawals.4
There are certain predisposing factors which play a role
in CRBSI; for example, the site of NTDLC placement,
the level of training of a doctor who is putting the catheter
and location of catheter placement, i.e. ER or ICU. Comorbid,
like diabetes mellitus, also plays a significant role.6 The
organisms which cause CRBSI are mostly skin derived,
especially Staphylococcus epidermidis and Staphylococcus
aureus.7 However, few studies report gram-negatives,
especially Pseudomonas aeruginosa and Acinetobacter,
as the second most common organisms responsible for
CRBSIs after methicillin-resistant staphylococcus
aureus (MRSA).8 If adequate aseptic measures are not
observed during catheter insertion, the organisms can
readily gain entry into insertion site and replication.
Among non-infectious problems encountered with these
NTDLC, catheter dysfunction due to catheter kinking or
thrombosis are the major issues which lead to
devastating effects on patient's health and increase the
cost burden. This study was conducted to evaluate the
reasons of removal of NTDLC in incident HD patients in
a tertiary renal care hospital.
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METHODOLOGY

This was an observational study carried out in the
Department of Nephrology, TKC PGTI, Karachi, from
June 2015 to May 2016. Exemption was obtained from
the ethical review committee of The Kidney Centre
Postgraduate Training Institute (TKC PGTI) Karachi.

The inclusion criteria were all incident dialysis patients
who were >18 years of age, having NTDLC placement at
TKC PGTI for incident hemodialysis whose definite
vascular access (AVF or AVG) was either absent or
immature at the time of the study. Patients with NTDLC
placed outside the study centre and those with
established septicemia because of some other causes,
were excluded from the study.
Criteria for NTDLC removal were any of the following:
symptomatic infection, blood culture growth of some
microorganism, malfunction due to catheter blockage,
and catheter no longer required either due to acute
kidney injury got resolved or PVA became ready to use
or NTDLCs completed their life according to fixed
protocol. The main causes of early removal of NTDLC
were noted. Early removal of NTDLC was defined when
Internal Jugular (IJ) catheters had to be removed before
three weeks and femoral catheters before one week.

The studied variables were demographics and laboratory
parameters, comorbid conditions, temperature, blood
pressure, level of training of doctor who put the catheter
and site and place of insertion of catheter either ER or ICU.

Data analysis was performed by using software IBM
SPSS license version 21. Descriptive analyses of
variables were presented in term of frequencies and
percentages. Mean ± standard deviation was computed
for normal continuous variables; while for skewed
continuous variables, median with interquartile range
was used. Normality of data was checked by ShapiroWilk test. Cross tabulation between certain variables
was done to find the results in detail.

RESULTS

A total of 429 NTDLCs were inserted, out of which 296
catheters were placed for incident HD, and were
included in this study. The study subjects were 160
(54.1%) males and 136 females. About half of the
patients were diabetics (n=157, 53%), followed by the
hypertensives (19%). Demographics, and clinical
variables of the patients are described in Table I. The
classification of the microorganisms, which were found
in blood culture, and their sensitivity revealed highest
number of infections with MRSA and lowest with
Klebsiella pneumoniae (KP) (Table I).
Out of 296, 127 (42.9%) catheters were removed due to
malfunction and 50 (17%) catheters were taken out due
to CRBSI. One hundred and five (35.47%) catheters
were removed mainly because PVA became usable

Table I: Demography and clinical parameters of patients.
Gender female / male

136 (45.9%) / 160 (54.1%)

Age (years)

56, IQR 21

Diabetic mellitus

157 (53%)

Systolic BP <90 (mmHg)

56 (18.9%)

Haemoglobin (g/dl)

8.9, IQR 1.9

Fever

85 (28.7%)

Total leukocyte count (/µl)

10.35, IQR 6.7

Albumin (G%)

3.2 ± 0.58 std

Platelets (/µl)

221 IQR 148.8

Right femoral catheter

84 (28.4%)

Left femoral catheter

24 (8.1%)

Right jugular catheter

164 (55.4%)

Left jugular catheter

Methicillin-resistant staphylococcus aureus (MRSA)

24 (8.1%)
21

E coli

10

Coagulase-negative staphylococcus (CONS)

7

Pseudomonas aeruginosa

8

Klebsiella pneumonia

4

BP = Blood pressure; IQR = Interquartile range; Std = Standard deviation.

Table II: Catheter removal due to CRBSI and malfunction placed in ER
and ICU by different levels of residents and emergency
medical officers.
Residents

Total catheter (150)
Infection

ER (79)

12 (15.2%)

ICU (71)

15 (21.1%)

Malfunction

28 (35.4%)

32 (45.1%)

Resident year 1

n=27

n=21

3 (11.1%)

6 (28.6%)

ER 24

ICU 24

Catheter removal by different levels of residents
Total catheter (48)
Infection

Malfunction

Resident year 2

Total catheter (48)
Infection

Malfunction

Resident year 3

Total catheter (54)
Infection

Malfunction

Emergency medical officer
Total catheter (146)
Infection

Malfunction

6 (22.2%)

3 (12.5%)
12 (50%)
ER 28

6 (21.4%)

9 (42.9%)

4(16.7%)

11 (45.8%)
ICU 26

5 (19.2%)

10 (35.7%)

12 (46.2%)

23 (15.8%)

NA

ER 146

67(45.9%)

ER = Emergency room; ICU = Intensive care unit; NA = Not Applicable.

NA

NA

(Figure 1), 9 (3.0%) catheters were removed because
their maximum stay as per guidelines, and 5 (1.7%)
were removed because patients' renal function got
better and there were no need of HD (Figure 1).

Out of 296 catheters, 150 were passed by residents and
146 by emergency medical officers who were designated
trained medical officers working in ER for at least four
years. Residents passed double lumen both in
emergency room (ER) and ICU, while medical officers
inserted catheter only in the ER.
In emergency, 79 catheters were passed by the residents,
in which 12 (15.2%) became infected and 28 (35.4%)
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The risk of CRBSI with NTDLC increases 10-fold with a
relative risk for bacteremia as compared to patients with
AVF.12 Observational data suggests that the risk of
CRBSI is higher for NTDLCs compared to permanent
tunneled cuffed catheters.13 In this study, 50 NTDLC
(17%) were removed due to CRBSI while Sanavi Suzan
et al. found 53.5% bacterial growth in temporary DL
catheters.14 In another study, CRBSI was responsible for
the removal of about 30-60% of HD catheters, and
hospitalisation rate was higher in NTDLC patients than
AVF patients.15

Figure 1: Reasons of removal of temporary catheter.

malfunctioned; while in ICU, 71 catheters were passed
by residents, out of which 15 (21.2%) catheters got
infected and 32 (45.1%) malfunctioned. Among the
NTDLCs which were passed by the ER doctors, 23
(15.8%) developed CRBSI, while 67 (45.9%) became
malfunctioned (Table II).
Year 1 residents put 48 catheters, in which 27 were
passed in ER while 21 in ICU. Out of 27, only 3 (11.1%)
catheters were infected while 6 (22.2%) malfunctioned
which were placed in ER. Whereas, six (28.6%) became
infected and nine (42.9%) became malfunctioned which
were passed in ICU.

Year 2 residents inserted 48 catheters, 24 each in ICU
and ER. Out of 24 NTDLCs which were passed in
ER, 3 (12.5%) developed CRBSI while 12 (50%)
malfunctioned; while 24 catheters, which were placed in
ICU, 4 (16.7%) became infected and 11 (45.8%)
malfunctioned.
Year 3 residents passed the maximum number of
catheters i.e. 54, in which 28 were put in ER while 26
were put in ICU. Out of 28 NTDLCs placed in ER, 6
(21.4%) of them developed CRBSI and 10 (35.7%)
malfunctioned. Out of 26 NTDLCs which were placed in
ICU, 5 (19.2%) became infected while 12 (46.2%)
malfunctioned (Table II).

DISCUSSION

To date, this study is one of the largest studies done in
Pakistan regarding reasons of removal of NTDLC used
for incident HD. Few studies have been conducted
regarding frequency of CRBSI in Pakistan because of
relatively lower number of hemodialysis patients.9,10
NTDLCs are important and sometimes essential for
patients, they entail a predisposition to certain infectious
and noninfectious complications.11 Many Western
studies have evaluated the incidence of various issues
related to cuffed catheters; these are not always
possible to pass in emergency settings, and the present
study only focused on factors related to NTDLC.
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Medical residents are expected to be able to manage
variety of clinical events. It was found that 60 (47.2%) of
catheters were malfunctioned, which were placed by
trainee residents.

During the first year of residency, residents pass NTDLC
under strict supervision of senior doctors; while in year
three, residents are skilled in various procedures. The
experience of physicians is an important factor
determining the rate of complications. Regarding skills of
medical residents, it has been observed that they have a
relatively higher complication rate in other studies as
well. In a study done by Sznajder et al., the rate of failure
of central venous catheterisations and early complications
was compared among different levels of residents and
experienced staff. They concluded that the experienced
persons had fewer complications rate as compared to
inexperienced persons.16

In this study, large numbers of NTDLCs (42.9%) were
removed because of malfunction which led to poor flow
comparable to one study conducted in Nigeria.17
Catheter dysfunction affects the adequacy of dialysis
delivered and it also affects the patients' health.18
Catheter dysfunction occurs mostly either due to
thrombosis or kinking of the catheters. Thrombosis in the
catheter lumen is usually due to inadequate catheter
locking solution for hemodialysis catheter like heparin
and citrate. Citrate lock has also antithrombotic and
antibacterial properties; but the problem is determining
the optimal concentration that will deliver both effects,
higher concentrations (30%) are needed for antimicrobial actions.19 At this study centre, citrate lock is
not used because of its high cost.
In this study, regarding area of placement of NTDLC,
majority of the catheters were placed in ER (76%) as
compared to ICU (24%).The possible reason for more
emplacement in ER: patients first visit emergency and
need access urgently.

Concerning access internal jugular (IJ) catheters are
relatively safe and efficient for TVA for HD.18 In the
hospital, right IJ catheters were placed in a higher
frequency (55.4%). Subclavian catheters are practised
at the study centre, as there is risk of non-infectious
complications (vein stenosis leading to AVF
complications later, bleeding, pneumothorax) with
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subclavian insertions.19,20 Placement of NTDLC in IJ
vein would decrease complication rate as compared to
subclavian and femoral catherterisations.21

With regard to different microorganisms, the results of
this study were comparable in frequency to the study
done by Instate, which also showed a similar pathogenic
organism (MRSA) in their study.17 On the other hand
contrary to this work, Krishnan et al. reported that grampositive cocci constituted 27% of isolates and gramnegative bacilli were 56%, and proportion of gramnegative CRBSI was much higher than that reported in
Western hospitals.22
Infectious and non-infectious complications frequently
occur in NTDLC used for HD, so early creation of
permanent vascular access should be encouraged to
reduce the complications in already immunocompromised
patients. We should give extra efforts to improve the
skills of medical residents as well as emergency trained
doctors, so that rate of complications decreases.

CONCLUSION

The frequency of CRBSI and other complications
increase with NTDLC; therefore, efforts and measures
should be adopted to ensure early creation of PVA.
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Serum Cystatin C as an Early Diagnostic Biomarker of
Diabetic Kidney Disease in Type 2 Diabetic Patients

ABSTRACT
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Mohammad Najam ul Hasnat3 and Sufyan Tahir2

Objective: To determine the diagnostic accuracy and cut-off values of serum cystatin C as early diagnostic biomarker of
diabetic kidney disease.
Study Design: Cross-sectional analytical study.
Place and Duration of Study: Department of Pathology, Army Medical College, Rawalpindi in collaboration with
Endocrinology Department, Military Hospital (MH), Rawalpindi from November 2015 to November 2016.
Methodology: One hundred and nineteen diagnosed patients of type 2 diabetes mellitus were enrolled in the study from
the outpatient Endocrinology Department of the MH Rawalpindi. Fifty disease-free controls were also included. Fasting
blood samples of the patients and controls were analysed for creatinine by Jaffé's kinetic method and estimated GFR was
calculated using MDRD-based equation for GFR. Serum cystatin C was estimated by quantitative turbidimetric method.
Results: Serum cystatin C was higher in the diabetic group (mean = 1.022 ±0.33 mg/dl) as compared to the control group
(mean = 0.63 ±0.14 mg/dl). ROC curve analysis, keeping less than 60 ml/min/1.73 m2 GFR (CKD-MDRD based) as
reference value of the stat variable/gold standard; revealed an area under the curve of 0.914 (95% CI 0.85-0.98) and at
optimal sensitivity of 88.2% and specificity of 84.8% the established cut-off of serum cystatin C was 1.26 mg/L.
Conclusion: Cystatin C is an accurate biomarker of diabetic kidney disease with good sensitivity and specificity.
Key Words: Diabetic kidney disease (DKD). Normo-albuminuria. Cystatin C.

INTRODUCTION

Diabetes mellitus is a metabolic and endocrinological
disorder with increasing prevalence worldwide.1 Diabetic
nephropathy, a serious microvascular complication of
diabetes associated with increased risk of mortality and
adverse cardiovascular and renal outcomes, is
classically defined by the persistent albuminuria (>300
mg/d or >200 g/minute) that is confirmed on at least
two occasions 3-6 months apart, progressive decline in
the glomerular filtration rate (GFR) and an elevated
arterial blood pressure.2 According to the new CKD
classification, the term diabetic kidney disease (DKD) is
a preferred term instead of diabetic nephropathy
because of the earlier incipient stage of subclinical
proteinuria the microalbuminuria; a stage of absence of
overt proteinuria.3 According to the latest recommendations
of American Diabetes Association (ADA), in patients with
type 2 diabetics, screening for DKD must be initiated at
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the time of diagnosis since more than 7% of them already
have microalbuminuria at the initial presentation.4 If
microalbuminuria is absent, the screening must be
repeated annually for both type 1 and type 2 diabetic
patients.4 GFR is the best marker of renal function. The
ideal methods for determining GFR in research setting
are inulin and 51Cr-EDTA plasma clearance. However,
they have certain limitations so not routinely available in
clinical practice. The sensitivity of serum creatinine,
which is the most commonly used analyte for glomerular
function assessment, is poor in the early stages of
DKD.5 There is a significant number of patients with type
2 diabetes who have kidney function impairment with
GFR levels less than 60 ml/min/1.73 m2 without having
microalbuminuria, which is considered the gold standard
for the diagnosis of renal dysfunction. These patients
can progress to a considerable level of renal impairment
while remaining normo-albuminuric.3,6

Cystatin C, a low molecular weight protein, is produced
by virtually all nucleated cells of the body. The
determination of the levels of cystatin C in blood is rate
of its filtration at the glomerulus and is an excellent
biomarker of glomerular function. After production by
nucleated cells of the body, all of it are filtered through
the glomerulus. So in normal states, its concentration is
negligible in the blood.7,8
The objective of this study was the determination of the
diagnostic accuracy and cut-off values of serum cystatin C
as an early diagnostic marker of DKD as well as its role
in disease progression assessment.
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METHODOLOGY

This cross-sectional analytical study was carried out in
the Chemical Pathology Department, Army Medical College,
Rawalpindi in collaboration with the Endocrinology OPD,
MH Rawalpindi from November 2015 to November 2016
after taking permission from the Ethical Review
Committee of the Army Medical College. One hundred
and ninteen diagnosed patients of type 2 diabetes of
ages between 30 and 65 years, were included in the
study along with 50 disease-free controls. All patients
and controls having history of kidney disease, thyroid
illness, uncontrolled hypertension, those using lipid
lowering medicines, ACE inhibitors, or on steroid
therapy, and those with any chronic inflammatory
disease and pregnancy were excluded from the study. A
written informed consent was taken from the cases and
controls. Complete demographic profile of each
participant was recorded on a proforma.
Twelve-hour fasting venous blood and spot urine
samples were obtained from all study participants.
Serum was separated by centrifugation at 5000rpm for
five minutes. Serum creatinine was estimated by Jaffé's
kinetic method, and serum cystatin C by quantitative
turbidimetric method on fully automated chemistry
analyser Selectra. e GFR was estimated by the
creatinine-based MDRD equation by the online GFR
calculator by the National Kidney Foundation. The e GFR
was taken as the gold standard in SPSS software for
statistical analysis to plot ROC curve to assess serum
cystatin C as an early diagnostic biomarker of DKD and
to determine a cut-off value for diagnosis. The mean
values of demographic and test variables were also
calculated and median value for serum creatinine was
determined as it showed a non-normal distribution in
SPSS statistical analysis. A p-value <0.05 was
considered statistically significant.
The numerical data which was normally distributed was
represented as mean ±SD and median and intraquertile
values for non-normal data (serum creatinine and MDRDbased e GFR).
Shapiro-Wilk test was used as the test of normality
which rejected the null hypothesis for some parameters
Table I: Descriptive statistics.
Parameter

Serum cystatin C (mg/L) (Total)

Number

Serum cystatin C was raised (1.05 ±0.34 mg/L) in diabetic
group as compared to control group. (0.63 ±0.14 mg/L,
Table I).

ROC curve analysis (Figure 1) of serum cystatin C, keeping
creatinine-based e GFR by MDRD formula as gold
standard, revealed an area under the curve (AUC) of
0.91, determining a cut-off of 1.26 mg/L at an optimum
sensitivity of 88.2% and specificity of 84.8%.
ROC curve analysis of serum cystatin C, keeping
creatinine-based e GFR by MDRD formula as gold
standard, revealed an area under the curve (AUC) of
0.91, determining a cut-off of 1.26 mg/L at an optimum
sensitivity of 88.2% and specificity of 84.8% at 95%.
Confidence interval (0.843-0.971) and p-value being <0.05.

DISCUSSION

Diabetics with DKD are at much higher risk of end stage
kidney disease (ESRD) with increased mortality and
2.00

1.0206

Mean

Std. Deviation

50

.33

.81

.6370

.14399

119

.12

2.00

1.0529

.34477

Valid N (listwise)

50

Valid N (listwise)

RESULTS

Maximum

169

Serum cystatin C (Cases)

like age, serum creatinine; e GFR MDRD creatinine
based showing them to be non-normal in distribution.

Minimum

169

Valid N (listwise)

Serum cystatin C (Controls)

Figure 1: ROC curve analysis of serum cystatin C keeping creatinine-based
e GFR by MDRD formula as gold standard revealed an area under the curve
(AUC) of 0.91, determining a cut-off of 1.26 mg/L at an optimum sensitivity of
88.2 % and specificity of 84.8% at 95%. Confidence interval (0.843-0.971)
and p-value being <0.05.

119

0.12

Median and interquartile range of variables with non-normal distribution
Variables with non normal distribution (all study participants)
Age of patients (years)

Serum creatinine µmol/L

eGFR by MDRD creatinine-based formula ml/min/1.73 m2
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Median
50

71

89

Descriptive statistics

0.35143

Interquertile range
19

30

42
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morbidity due to cardiovascular disease. Albuminuria is
a widely used tool for risk assessment and progression
analysis of DKD; but it has poor sensitivity and specificity.
Only 30% of micro-albuminuric diabetics progress to
overt proteinuria after 10 years of followup.9 Advanced
structural changes in glomerular basement membrane
(GBM) might have taken place by the time microalbuminuria becomes evident. Normo-albuminuric DKD
is also well documented in which patients of diabetes
had a reduction in GFR without progression to
microalbuminuria.
Albuminuria is a diagnostic tool with objectionable
sensitivity and specificity for earlier detection and
progression of DKD. An accepted gold standard with
better sensitivity and specificity for the earlier diagnosis
and assessment of disease progression of DKD is still
not agreed upon.10 GFR is the best marker for
assessment of renal function. The ideal methods for
determining GFR in research settings are inulin and
51Cr-EDTA plasma clearance. But they are time
consuming and expensive and require expertise, so not
routinely available in clinical practice.11 Serum creatinine
is the analyte used for estimation of GFR in common
practice. The sensitivity of serum creatinine is poor in the
early stages of kidney dysfunction; as by time an
increase in serum level is seen, a considerable decrease
in GFR has already occurred.7,12,13 The primary
determinant of the cystatin C levels in the blood is the
rate of its filtration at the glomerulus, so is an excellent
marker of GFR.12,14,15

A number of novel serum and urinary biomarkers are
being evaluated in setting of all kinds of chronic kidney
disease, including diabetic kidney disease. These
include cystatin C, NGAL, kidney injury molecule, alpha 2
microglobulin etc.7,16-18 In the present study, evaluation
of serum cystatin C was done for the diagnosis of DKD
in 119 type 2 diabetic participants and 50 disease-free
controls. Serum and urine samples of all the participants
were analysed and the results recorded followed by the
statistical analysis.
Serum cystatin C levels were raised significantly in a
considerable number of diabetic participants as
compared to controls (p<0.05).Therefore, it can be used
in early diagnosis of diabetic kidney disease. Findings of
raised cystatin C levels in normo albuminuric diabetic
subjects, as compared to controls, were also recorded
recently by researchers in their studies.19,20

ROC curve analysis of serum cystatin C keeping MDRDbased e GFR less than 60ml/min/1.73 m2 as reference
value of the stat variable/gold standard, revealed an
area under the curve of 0.907 (95% CI 0.85-0.98), at an
optimal sensitivity of 88.2%; and specificity value of
84.8% a cut-off value of serum cystatin C was
determined which was 1.26 mg/L. In a recent study in
India by Jeon et al., ROC analysis defined the diagnostic
290

accuracy of serum cystatin C for the detection of eGFR
below 60 ml/min/1.73 m2 among type 2 diabetics with an
AUC of 0.906 (95% CI ,0.84-0.97) at optimal sensitivity
(81.0%) and specificity (87.1%); the cut-off determined
was 1.06 mg/L.21
In a Japanese study, it was examined that abnormally
raised level of serum cystatin C was found in 28.6%,
54.8% and 80% of normo, micro and macro albuminuric
patients as compared to abnormal serum creatinine
values which were 5.7%, 19.0% and 40.0%, respectively;
indicating that serum creatinine values rose significantly
in the macroalbuminuria group only, which showed that
serum cystatin C is a better and earlier marker than
serum creatinine for assessment of diabetic nephropathy.
ROC curve analysis also showed better diagnostic
ability of cystatin C for all stages of nephropathy in type
2 diabetics.22
As it was a diagnostic accuracy study comprising of a
small number of participants, therefore the findings are
only suggestive and not conclusive. Longitudinal followup studies in the setting of chronic kidney disease are
required on large patient groups to validate the potential
application of novel biomarkers like cystatin C for the
early detection of DKD and also to see its role in the
monitoring of disease progression. It would be more
beneficial if simultaneous analysis of urine and blood
samples of type 2 diabetics for cystatin C concentration
be carried out in future studies. Dividing the diabetic
patients into further subgroups like normoalbuminuria,
microalbuminuria, and macroalbuminuria by performing
spot urinary albumin creatinine ratio; and then analysing
concentration of serum and urinary cystatin C could also
be a helpful study in assessing its role in earlier
detection of renal involvement in diabetes even before
clinically evident renal disease in subclinical stage of
normoalbuminuria.

CONCLUSION

This study suggests that cystatin C is potentially an
accurate and earlier biomarker of diabetic kidney
disease with good sensitivity and specificity.
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Disease Characteristics and Treatment Outcome of Testicular
Germ Cell Tumors Treated with Platinum-Based Regimens
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ABSTRACT

Objective: To determine the disease characteristics of testicular germ cell tumor, biochemical/radiological response to
chemotherapy and common toxicity profile.
Study Design: Case series.
Place and Duration of Study: Institute of Nuclear Medicine and Oncology (INMOL), Lahore, from January 2010 to
December 2013.
Methodology: Fifty-one patients with histologically proven testicular germ cell tumor, who fulfilled the pre-defined eligibility
criteria, were selected. Presenting symptoms and disease stage were studied. Patients were staged according to the
AJCC 2010 staging criteria and prognosis was classified according to the IGCCCG Classification of Metastatic Germ Cell
Cancer. Initial chemotherapy treatment was based upon the International Germ Cell Consensus Classification, 1997.
Patients were also evaluated for chemotherapy-induced toxicity based on Common Toxicology Criteria version 4. SPSS
version 16.0 was used for statistical analysis.
Results: Main presenting symptoms included testicular pain (37.3%), testicular swelling (25.5%), and abdominopelvic
pain (11.8%). Most of the patients had mixed germ cell histology (p <0.001) and presented with advanced disease stage.
Out of 51 patients, 41 (80.3%) achieved complete clinical remission after first line chemotherapy. All patients having
complete response achieved 2-year survival and 37 (90.2%) had no evidence of recurrent disease. Four patients with
recurrent disease achieved complete remission with second line chemotherapy. Five (9.8%) had partial response after first
line chemotherapy while 2 (3.9%) progressed on treatment. All patients developed alopecia, 21 (41.1%) experienced other
toxicities which were managed symptomatically and with minor dose modifications.
Conclusion: Many patients with germ cell tumors presented with pain, and in an advanced stage, with mixed histology.
Overall response rate was 90.2% with platinum-based chemotherapy.
Key Words: Cisplatin. Treatment outcome. Toxicity. Disease-free survival. Germ cell tumor. Testicular pain.

INTRODUCTION

Testicular germ cell tumor is a rare malignancy but is
most commonly observed solid tumor in younger age
group. 1 Most germ cell tumors (GCTs) are highly
sensitive to platinum-based therapy and more than 95%
patients with early stage and about 80% with advanced
stage are observed to show complete response to the
treatment.2-5
Although GCTs show a good response to cisplatinbased regimens but the choice of the number of
administered cycles as well as selection of specific drug
combination, requires precise staging of the disease.
Efforts are being made to define the minimum dose that
achieves the desired effect, while keeping treatment
related toxicity as low as possible. As GCT usually
develops in young ages (15-40 years) and prognosis is
1
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generally excellent. Therefore, it is quite important to
reduce acute as well as late toxicities in the subjects
who have been cured of the disease.6-8

The rationale of the present study was to report the
institutional experience while treating GCT in local
population with regard to disease characteristics. The
objective of the study was to determine the profile of
germ cell tumors, and evaluate the efficacy of cisplatinbased regimens in terms of 2-year disease-free survival
(DFS) as well as common chemotherapy related toxicity
seen during treatment administration.

METHODOLOGY

The study includes all patients with histologically proven
testicular germ cell tumors referred, post-orchiectomy, to
INMOL Hospital, Lahore in the period from January 2010
to December 2013. All stage IA nonseminomas as well
as stage I and IIA pure seminoma patients were
excluded from the study as chemotherapy was not
indicated in treating such patients according to the
institutional guidelines. Some IIB pure seminoma
patients whose disease was spatially well away from the
kidneys permitting safe administration of radiotherapy as
primary treatment were also excluded from the study
sample. Patients presenting with recurrent disease were
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also excluded to ensure homogeneity in choice of
administered chemotherapy regimen. Data of a total of
51 patients, meeting the inclusion and exclusion criteria,
were then evaluated.

It was a case series. All study subjects had complete
documented pre-treatment evaluation. It comprised of a
complete medical history and physical examination; CT
imaging of the abdomen, pelvis and chest; measurement
of post-orchidectomy serum tumor markers (hCG, AFP,
and LDH), a complete blood counts (CBC); liver function
tests (LFTs), serum creatinine, pulmonary function tests,
MRI brain and bone scan whenever indicated as a result
of specific patient complaint or physical findings. Patient
characteristics were documented. Median age of the
patients, presenting symptoms, disease stage, and
histologies were studied. Patients were staged according
to the American joint committee of cancer (AJCC) 2010
staging criteria, and prognosis was classified according
to the International Germ Cell Cancer Consensus Group
(IGCCCG) classification of metastatic germ cell cancer.

Selected patients were categorised into good, intermediate
and poor risk prognostic groups according to the above
mentioned criteria. Nonseminoma patients falling in the
good risk group were administered three cycles of
Bleomycin and Etoposide along with Cisplatin (BEP).
Alternatively, good risk pure seminoma patients were
administered four cycles of Etoposide and Cisplatin
(EP). Intermediate and poor risk patients were
administered four cycles of BEP as primary therapy
regardless of histology.
Periodic serum tumor markers were evaluated for
patients whose post-orchidectomy markers were raised
after every cycle. Patients who had normal postorchidectomy markers were evaluated after every cycle
through history and examination only with relevant CTbased imaging at the end of planned number of cycles.
Complete response (CR) was defined as normalisation
of biochemical markers along with radiographic
resolution of disease upon evaluation four weeks after
completion of chemotherapy. It included patients with
radiologic suspicion of residual disease that prompted
surgical resection of any residual mass more than 1 cm;
if the mass was histologically found to comprise of
necrotic or fibrotic debris, the patient was placed on
follow-up. In case malignant cells were found in the
resected sample, patient was given another 2 cycles of
EP. Similarly, nonseminoma patients, whose tumor
markers remained persistently raised 4 weeks after
completion of treatment, were also given 2 extra cycles
of EP.
Patients who did not achieve CR so far described were
further stratified into those that showed partial response
or stable disease versus those with progressive disease
(PD). Disease progression in our patient sample was
labelled as a result of increasing serum concentrations

of one or more of the pre-mentioned serum tumor
markers; or due to radiologic evidence of disease
progression, in line with the RECIST imaging response
criteria 1.1. Partial Response and Stable Disease were
clubbed together as a single subset of exclusion in
which all patients not meeting the criteria for CR or PD
were placed.

Patients not showing CR to first line platinum-based
chemotherapy were then shifted to second line, or if
needed, third line platinum-based therapy, comprising of
either VIP or TIP with the latter taxane containing regimen
reserved for patients with good performance status
(ECOG 0 or 1). Disease Free Survival (DFS) at 2-year
was calculated for patients showing CR, by following
them up for a period of two years starting from the
initiation of therapy. In order to monitor treatment related
toxicities, complete history and physical examination
along with CBC, LFTs, and serum creatinine were
obtained before each cycle. Glomerular filtration rate
(GFR) was calculated for each patient additionally, using
Cockraft formula before giving cisplatin.Toxicity was
categorised according to common toxicity criteria (CTC
version 4).

SPSS v.16.0 was used for statistical analysis.
Frequencies and percentages were calculated for each
parameter. Chi-square test was used for calculating
significance. P-values <0.05 were considered significant.
Asymptomatic significance of .000 was reported as
P<0.001. Median age was calculated with inter-quartile
range (IQR). Mean time to presentation was calculated
with standard deviation (+ SD).

RESULTS

Fifty-one patients were included in the study population;
median age of patients was 28.0 years (IQR, 32.0-23.0,
Table I). Main presenting symptoms included testicular
pain (n=19, 37.3%), testicular swelling (13, 25.5%),
scrotal swelling (8, 15.7%), and abdominopelvic pain
(6, 11.8%). Scrotal pain, a palpable mass within the
affected testicular sac, undescended testis and pelvic
pain were observed in one patient each (Table I). Mean
duration of symptoms before consulting a physician was
3.27 +2.29 months.
Histologically, 29 patients (56.9%) were diagnosed with
mixed germ cell tumors, 13 (25.5%) were of pure
seminoma, 3 patients (5.9%) had embryonal carcinoma,
2 patients (3.9%) were of teratoma and yolk sac tumor;
whereas, immature teratoma and teratocarcinoma were
observed in one patient (2.0%) each (Table I). Most of
the patients had mixed germ cell histology with others
being significantly low (p < 0.001).

Most of the patients presented with advanced stage.
Sixteen patients were staged as IIIB (31.4%), 10 (19.6%)
were of IIIC, 8 (15.7%) of 1S, and 7 (13.7%) each of
stage IIB and IIIA (Table I). Statistically significant
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differences were observed in stage of the patients at
presentastion (p = 0.002).

Tumor markers prior to chemotherapy and following
orchidectomy were performed in all patients as part of
staging workup. The trend seen was that most of the
patients (n= 19, 37.3%) had raised level of all AFP,
ßhCG and LDH, 10 (19.6%) had ßhCG elevations only
with normal LDH and AFP, 7 (13.7%) had only raised
levels of AFP, and 11 (21.6%) had raised LDH (Table I).

All patients were treated with cisplatin-based chemotherapy. Twenty-nine (56.9%) received 3 or 4 cycles of
BEP, EP was given to 8 (15.7%), combination of BEP
and EP to 5 (9.8%), BEP followed by VIP to 5 (9.8%),
Carboplatin to 1 (2.0%) patient, BEP followed by TIP
Table I: Baseline characteristics of the patients.
Patient characteristics

Median age: 28 years (IQR: 32.0-23.0)
Presenting complaints:

Frequency

Percentage

Abdominal / pelvic pain

6

11.8

Pelvic pain

1

2.0

Scrotal swelling

8

15.7

Testicular pain

19

37.3

Palpable mass
Scrotal pain

Testicular mass

Testicular swelling

Undescended testis
Histology:

Mixed germ cell tumor
Seminoma

Embryonal carcinoma

1

1

1

2.0

2.0

13

25.5

29

56.9

3

5.9

1

13

Immature teratoma

1

Teratoma

2

Teratocarcinoma

2.0

1

2.0

25.5
2.0

2.0

3.9

Yolk sac carcinoma

2

3.9

IS

8

15.7

IIB

7

13.7

7

13.7

10

19.6

Stage at presentation:
IIA
IIC

IIIA
IIIB

IIIC

Site of Metastasis:
M0
Mx

Paraortic mass

Paracaval mass

Supraclavicular mass

Pulmonary metastasis
Liver metastasis

1
2

16

AFP raised

3.9

31.4

26

50.9

8

15.7

3

2

1

10
1

Biochemical levels before initiation of chemotherapy:
ßhCG raised

2.0

10

5.88

3.92

1.96

19.6

1.96

19.6

7

13.7

LDH raised

11

21.6

All are raised

19

37.3

AFP+ ßhCG raised
AFP+LDH raised
All are normal
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1

1

2

2.0

2.0

3.9

was administered to 2 (3.9%) patients, and 1 patient
(2.0%) was treated with TIP alone as Bleomycin was
contraindicated due to poor PFTs and patient belonged
to high risk group. Five patients (9.8%) underwent post
chemotherapy surgical resection of residual mass
measuring >1 cm.
Out of total 51 patients, 41 (80.4%) had complete
response, 5 (9.8%) had partial response making overall
response rate to be 90.2%. Three (5.9%) patients were
having progressive disease despite treatment and 2
(3.9%) left against medical advice Thirty-seven out of 41
patients were found to be disease-free resulting in a
2-year DFS of 90.2%. Four patients with recurrent
disease had mixed germ cell histology and stage III
disease at initial presentation.

As regards the treatment related toxicities, one patient
(2.0%) developed grade 1 allergic rash, which was
improved after symptomatic management. Six (11.7%)
developed decrease in hemoglobin levels below 10 g/dL
and 4 (7.8%) of them required packed cell transfusions
before the next chemotherapy cycle. Six (11.8%)
developed neutropenia despite routine G-CSF support.
Three (5.9%) developed febrile neutropenia and
required hospitalisation and IV antibiotics. One patient
(2.0%) developed grade 3 nephropathy. Overall
toxicities were manageable and no grade 4 toxicity was
observed (Table II).
Table II: Chemotherapy related toxicity observed in patient population
according to common toxicity criteria.
Toxicity
Rash

Anemia

Nephropathy

Thrombocytopenia

No. of patient
n (%)
1 (2.0)

0 (0)

0 (0)

0 (0)

1 (2.0)

3 (5.9)

0 (0)

3 (5.9)

0 (0)

6 (11.8)

0 (0)

4 (7.8)

Mucositis

3 (5.9)

1 (2.0)

G3

0 (0)

2 (3.9)

1 (2.0)

G2

1 (2.0)

6 (11.8)

Neutropenia
Vomiting

G1

0 (0)

0 (0)

G4

0 (0)

2 (3.9)

2 (3.9)

0 (0)

1 (2.0)

4 (7.8)

1 (2.0)

1 (2.0)

0 (0)

0 (0)

1 (2.0)

0 (0)

0 (0)

0 (0)

DISCUSSION

In accordance with international treatment guidelines,
we have classified tumors in two broad categories for
the purpose of treatment-related decisions, i.e. pure
seminomas which are GCTs having normal serum AFP
levels in addition to only seminomatous elements, and
the non-seminomas which comprise of all other
histopathologies regardless of serum tumor marker
levels. Management of GCTs depends upon precise
clinical staging and histology of the disease and so does
the treatment outcome.

Most commonly observed histology in GCTs worldwide
is that of pure seminomas (60.6%).9 In the study
population, we have observed 74.6% of the patients with
non-seminomas (n=38) and only 25.4% (n=13) were
observed with pure seminomas. Similarly, 56.9% (n=29)
Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 292-296
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were reported to have mixed elements (Mixed GCTs).
This implies that testicular GCTs in our population may
confer a relatively inferior prognosis in comparison with
world statistics on account of a greater percentage of our
GCTs being non-seminomas. Study with larger sample
size may be conducted to compare the disease
characteristics in our local population.
Likewise testicular GCT patients most commonly
present with stage I disease at the time of diagnosis.9
Only (n= 8) 15.7% of our patient population comprised of
stage I. The remaining patients (n=43, 84.3%) were
between stage IIA-IIIC. Most of the patients belonged to
stage III, i.e. IIIA (n=7), IIIB (n=16), IIIC (n=10).
During the course of our study and following completion
of treatment, 41 patients (80.4%) had a complete
response, 5 (9.8%) had partial response, while 3 (5.9%)
patients were observed with progressive disease despite
treatment. Two (3.9%) patients left against medical
advice.

At the completion of first line chemotherapy, 12 (23.5%)
patients showed partial response or progression and
had to go for second or third line chemotherapy. Five
patients (9.8%) received 3 cycles of BEP followed by 2
cycles of EP, 5 (9.8%) received VIP after 4 cycles of BEP
and two (3.9%) patients received TIP after 4 cycles of
BEP. Out of these 12 patients, five (41.6%) showed
complete response after second line chemotherapy.
Another five (9.8%) out of total population showed only
partial response even after second and third line
chemotherapy. Three (5.9%) patients had progressive
disease after first, second, and third line of chemotherapy
and developed new metastasis during treatment (new
liver and skeletal metastasis) which were not present at
the beginning of treatment. Patients, who had shown
partial response or progressive disease during or after
chemotherapy had all presented in stage IIIC with extrapulmonary metastasis and all seven had nonseminomatous disease. This implies that testicular GCTs
with adverse prognostic factors, such as non-pulmonary
visceral metastases and Cisplatin-refractory tumors, had
less benefit from second-line chemotherapy.
International data suggests that most of the patients with
germ cell tumor are cured with initial therapy and show
a complete response. Response rates of up to 26%
have been observed with VIP or VeIP in case of
recurrent or refractory GCT.10,11 In this study, this
percentage was much higher at 41.6%; the discordance
probably due to the small subset of patients with
refractory disease. Addition of Paclitaxel has reported
incidence of better outcome as compared to Vinblastine
or Etoposide; but the studies have not been compared in
prospective trials.12
Out of 41 patients showing CR following treatment, 37
had no sign of disease recurrence two years after
treatment. These results demonstrate that male germ

cell tumors are highly sensitive to platinum-based chemotherapy, with up to 72% (n=37) of patients showing
durable complete response at 2 years post treatment.
The results are comparable with the published data
reporting 81-92% durable response rate.15-17

Recurrence was seen in four patients making the
relapse rate 9.7% which is in accordance with
international data, i.e. relapse rate of 10%. Some studies
have focused on reducing toxicity of existing chemotherapy regimen by decreasing cycles of BEP from three
and EP from four cycles. Similarly, some have replaced
Cisplatin with potentially less toxic Carboplatin, but
results of these studies were not promising in terms of
overall and disease-free survival.13-17

In literature, most common acute and chronic side
effects of BEP or other platinum-based chemotherapy
are reported to be myelo suppression of various grades,
nephrotoxicity, peripheral neuropathy and ototoxicity.
The risk of febrile neutropenia is reported to be 5-25%
with 3 or 4 cycles of BEP or EP.18-20 In the current study,
six (11.8%) patients each developed anemia and
thrombocytopenia, three (5.9%) each developed
neutropenia and mucositis; and one (2.0%) developed
rash, vomiting and neutropenia. Toxicity profile was low
and manageable.
The study shares a Pakistani oncology institute experience
in treating local population with testicular GCT in the
backdrop of limited national studies having done so
previously. This could be of interest to both local
oncologists, surgeons and general practitioners dealing
with testicular GCT as well as regional clinicians
interested in Pakistani data.

However, longer follow-up to enable commenting on
5-year OS and DFS would be more useful, keeping in
view good prognosis and long survivals associated with
testicular GCTs. Moreover, the study could have
included audiometric studies and renal scans to account
for platinum-related renal toxicity and ototoxicity. Due to
the lack of a database and short follow-up time, we were
unable to evaluate long-term severe side effects, such
as second primaries, solid or hematological malignancies.
We plan it for an upcoming study.

CONCLUSION

Most commonly observed histology was mixed germ cell
tumor and overall response rate by combinig complete
and partial response with platinum-based chemotherapy
remained 90.2%. Commonly observed toxicities were
anemia, neutropenia, and thrombocytopenia which were
manageable. Results of the present study favour the use
of platinum-based chemotherapy for testicular germ cell
tumors in our local population.
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Optical Coherence Tomography Macular Findings after
Successful Scleral Buckling in Eyes with Compromised Visual Status
ABSTRACT

Saima Farooq1, Yousaf Jamal Mahsood2 and Sanaullah Jan1

Objective: To determine the optical coherence tomography (OCT) macular findings after successful scleral buckling in
eyes with compromised visual status.
Study Design: Descriptive cross-sectional study.
Place and Duration of Study: Department of Clinical Ophthalmology, Khyber Institute of Ophthalmic Medical Sciences,
Postgraduate Medical Institute, Hayatabad Medical Complex, Peshawar, Pakistan, from February 2015 to November
2016.
Methodology: Patients with postoperative best corrected visual acuity (BCVA) less than 6/6, successful scleral buckling,
and flat macula clinically, aged 18-70 years, were included. OCT scan (OCT-Spectralis, Heidelberg Engineering, GmbH
69121) of central 30 degrees around fovea was performed three months postoperatively. Foveal detachment, epimacular
membrane (EMM) and cystoid macular edema (CME), were studied on OCT after successful buckling surgery in eyes with
compromised visual status.
Results: A total of 164 eyes of 164 patients (92 males 72 females) were assessed with OCT. Foveal detachment (FD) was
present in 54 cases (32.9%), cystoid macular edema (CME) in 30 (18.3%), and epimacular membrane (EMM) in 11 cases
(6.7%); while no abnormality was detected in 69 (42.1%) cases on OCT.
Conclusion: OCT is very helpful in identifying the cause of limited visual recovery after successful retinal detachment
(RD) surgery.
Key Words: Retinal detachment. Optical coherence tomography. Cystoid macular edema. Scleral buckling. Limited visual recovery.

INTRODUCTION

Optical coherence tomography (OCT) technology is a
tool which uses the near infrared light to detect the
changes in different layers of retina.1 Advances in OCT
technology have led to better assessment of retinal
structures in retinal diseases.2 Spectral-domain OCT
provides better resolution of intraretinal structures like
Ganglion cell layer (GCL), outer nuclear layer (ONL),
inner nuclear layer (INL), outer plexiform layer (OPL),
photoreceptors inner segments and outer segments
(IS/OS); and external limiting membrane (ELM) can be
clearly seen.3

Retinal detachment (RD) refers to separation of the
inner layers of the retina from the underlying retinal
pigment epithelium (RPE). Scleral buckling procedure is
the most commonly used surgical treatment option for
treating rhegmatogenous RD.1 The success of RD
surgery is assessed by the rates of retinal reattachment
1
2
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and postoperative visual acuity.4 However, several other
factors also affect the success of surgery like persistent
subretinal fluid, i.e. foveal detachment, cystoid macular
edema (CME), and development of an epimacular
membrane (EMM).1,4 These microstructural changes are
usually very subtle and may not be obvious clinically.
Hence, if these macular changes are detected early, it
can help in timely management.

Wakabayashi et al., using OCT, showed foveal
detachment in 63%, CME in 4%, and EMM in 23% of
their patients after successful RD surgery.5 However,
Woo et al. reported foveal detachment in 55.3%,6 while
Meng et al. showed in 48% of their patients.7 Although
several studies have investigated the OCT patterns in
patients with RD surgery,3,5 but they have reported 1-3
months follow-up results. All these studies have been
conducted in different countries and no such study has
been carried out in the population which can stratify
different macular findings on OCT in the local setup.
Moreover, there is a lot of variation of the results among
these studies. A precise local data will surely enable the
retinal surgeons to treat the patients at proper time and
to have better surgical and visual outcome after buckling
surgery.
The purpose of this study was to determine the macular
findings on OCT (OCT-Spectralis, Heidelberg Engineering,
GmbH 69121) after three months postoperatively and to
determine various factors which can be related to the
compromised visual outcome.
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METHODOLOGY

This study was started after the approval of Ethics
Committee of Hayatabad Medical Complex, Peshawar.
It was conducted in the Department of Clinical
Ophthalmology, Khyber Institute of Ophthalmic Medical
Sciences, Postgraduate Medical Institute, Hayatabad
Medical Complex, Peshawar, Pakistan, from February
2015 to November 2016. Patients, whose postoperative
best corrected visual acuity (BCVA) was less than 6/6
(compromised visual status) on 90th day postoperatively, with successful scleral buckling done,
macula flat clinically, of either gender and age of 18-70
years, were inducted. Patients with recent history of
cataract surgery within last three months, eyes with
diabetic retinopathy (DR), age-related macular
degeneration (AMD) or any other macular lesions as
diagnosed preoperatively or postoperatively by retinal
consultant, corneal opacity, media opacity and lens
opacity which can render the OCT imaging difficult, were
excluded. Patients with DR, AMD and any other macular
lesions were also excluded because they affect macular
status and act as confounders, which can lead to
sampling bias.
All the patients were inducted through the outpatient
department (OPD) of the Ophthalmology Unit. The
purpose and benefit of the study was explained to the
patient and informed consent was obtained. All the eyes
were thoroughly assessed by retinal consultant and
especially retina status. Fundus examination was done
with slit-lamp using 78 D non-contact lens. OCT imaging
of macula was done. An OCT scan (OCT-Spectralis,
Heidelberg Engineering, GmbH 69121) of central 30
degrees around fovea was obtained on each visit to look
for the macular changes. All the above mentioned
information including name, age, gender and address
were recorded in a predesigned proforma. Exclusion
criteria were followed strictly to control confounders and
bias in the study results. OCT imaging was done under
the supervision of an experienced vitreoretinal consultant
having ten years of clinical experience.

Total sample size was calculated as 164, taking the
proportion of 63% of foveal detachment,5 keeping
confidence interval 80% and margin of error of 5% as
calculated by WHO recommended software.
All the collected data was analysed by SPSS software
version 24. Mean and standard deviation was
determined for continuous variables like age and BCVA.
For statistical purpose, Snellen's BCVA was converted to
LogMAR (log of minimal angle of resolution) which was
analysed as a continuous variable. Frequencies and
percentages were calculated for categorical variables,
i.e. gender and OCT findings, like foveal detachment,
cystoid macular edema, and epimacular membrane. All
the results were displayed in tables and charts.
Dependent variables, i.e. OCT findings, were stratified
298

between age and gender to see effect modification.
Post-stratification Chi-square test was applied and
p<0.05 was taken as significant.

RESULTS

This study included 164 eyes of 164 patients. Median
age was 34 +13.6 years. Ninety-two (56.1%) were males
and 72 (43.9%) were females. BCVA at 3 months
postoperatively of total 164 eyes is shown in Table I.

OCT was normal in 69 (42.1%). Abnormal OCT findings
included foveal detachment in 54 (32.9%), cystoid
macular edema in 30 (18.3%), and epimacular
membrance in 11 (6.7%).
Table I: BCVA at 3 months post-op buckling (n=164).
Visual acuity BCVA (LogMAR)

Total (n)

0.2

36 (22%)

0.5

28 (17.1%)

0.3

24 (14.6%)

0.6

24 (14.6%)

0.8

24 (14.6%)

1.0

20 (12.2%)

1.3

4 (2.4%)

3

4 (2.4%)

Total

164 (100%)

n = Number of eyes; LogMAR = Log of minimal angle of resolution; BCVA = Best corrected
visual acuity. Mean BCVA was 0.61 with the standard deviation of 0.48.

Table II: OCT fndings with respect to age (n=164).
Age group

18-39 years
40-70 years
Total

Normal OCT
35 (21.3%)
34 (20.7&)

69 (42.1%)

Abnormal OCT
53 (32.3%)

42 (25.6%)

95 (57.9%)

n = Number of eyes; OCT = Optical coherence tomography.
Chi-square test was applied (p-value=0.53).

Table III: OCT fndings with respect to gender (n=164).
Age group
Male

Female
Total

Normal OCT

Abnormal OCT

35 (21.3%)

37 (22.6%)

34 (20.7%)

69 (42.1%)

58 (35.4%)

95 (57.9%)

n = Number of eyes; OCT = Optical coherence tomography.
Chi-square test was applied (p-value=0.15).

Total

88 (53.6%)

76 (46.3%)

164 (100%)

Total

92 (56.1%)

72 (43.9%)

164 (100%)

Figure 1: OCT shows cystoid spaces in macular area.
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Figure 2: OCT image shows sensory detachment at foveal region.

Figure 3: OCT image shows a subtle epimacular membrane formed.

Figures 1-3 show the images of OCT findings in this
study. OCT findings were stratified between age and
gender; and their results are shown in Table II and III,
respectively. The differences were not found to be
significant.

DISCUSSION

OCT has been increasingly used for baseline records as
well as monitoring the retinal morphology in diseases,
like diabetic maculopathy, retinal vein occlusion or
cystoid macular edema (CME). In case of rhegmatogenous RD, it is a known fact that preoperative factors
like visual acuity, height of macular detachment, and the
duration of detachment can affect the restoration of
retinal function. However CME, residual detachment,
epimacular membrane (EMM), and loss of photoreceptors function are the postoperative factors
responsible for compromised visual status.8-11 In some
cases when after the RD surgery, retina appears normal
clinically but still the vision is compromised, in such
scenario OCT is helpful in detecting subtle pathologies.

It was found that residual FD was the common cause of
subnormal BCVA in 32.9% of our cases. Kambara et al.

reported FD in 63%, while Matsui et al. noted in 86% of
their cases after transcleral RD repairs.12,13 Rossetti
et al. found residual FD in 33% of their cases with one
case that had persistent FD throughout the duration of
study.1 The difference between the results of these
studies is due to difference between their inclusion
criteria. For example, Matsui et al. included all the eyes
of rhegmatogenous RD irrespective of preoperative
BCVA and duration of detachment,13 but Rossetti et al.
included only those eyes that were operated within
seven days of their symptoms.1 Residual FD usually
improves with time but if persistent for more than three
months, it can lead to irreversible visual loss. The cause
of residual FD is not confirmed but it is said to be related
to disturbance in choroidal circulation. 14
Cystoid macular edema (CME) was the second leading
cause of low BCVA and was found in 18.3% of these
cases. The frequency of macular edema (whether
cystoid or diffuse) has been reported by other studies
with a wide range of incidence of 1.58-67%.14-16 This
difference may be mainly due to two factors: first, they
included both diffuse and cystoid macular edema as one
entity. Secondly, they included even those patients in
whom the macular edema was clinically detectable. As
in these cases, OCT was done only for those eyes in
which no clinical detection of macular changes were
observed; and hence, the number of such patients was
less. Cystoid macular edema is formation of cystic
spaces within the neurosensory retina and is believed to
be caused by disruption of perifoveal capillaries. In
longstanding cases, it may disrupt the photoreceptors
and other layers of retina and cause delayed or
defective visual recovery.

It was also found that few cases (6.7%) had EMM in this
study. Wakabayashi et al. observed EMM in 23% of their
cases which is a very high percentage,5 when
comparing to these findings. This difference is likely due
to difference of surgical techniques used in both studies.
Sixty-four percent of their patients underwent pars
plana vitrectomy with 3.77% requiring second retinal
reattachment surgery. Apart from using scleral buckle
and cryopexy, they also used endolaser (37.7%),
combined cryopexy and endolaser (9.4%), and intravitreal gas tamponade (64.15%) which could have led to
the increase in frequency of epimacular membrane in
their patients. Epimacular membrane can cause limited
visual recovery but VR surgeon may opt to treat them
with improved visual outcome.
Different studies have been published regarding the
utility of OCT in patients with retinal detachment
surgeries.17-19 The authors suggest that OCT should be
regularly ordered for patients with limited visual recovery
after RD surgery. There were also many cases (42.1%)
with subnormal BCVA in this study where OCT did not
show any morphological changes. So, one needs to wait
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for more advanced technology than SD-OCT, which can
detect changes in such cases. Emerging technologies
like OCT-angiography or swept source OCT may be able
to detect those changes where spectral domain OCT
may not.

CONCLUSION

OCT is very helpful in identifying the cause of limited
visual recovery after successful retinal detachment
surgery. Foveal detachment was found in 1/3rd of cases,
followed by CME and epimacular membrane on OCT,
at three months post-buckling surgery in eyes with
compromised visual status.
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Comparison of Mean Corneal Endothelial Cell Loss
after Trabeculectomy with and without Mitomycin C

ABSTRACT

Muhammad Shaheer1, Arooj Amjad1 and Nasir Ahmed2

Objective: To compare mean endothelial cell loss in patients of primary open angle glaucoma undergoing trabeculectomy
with and without mitomycin C.
Study Design: Randomised control study.
Place and Duration of Study: Institute of Ophthalmology, Mayo Hospital, Lahore, from May 2016 to April 2017.
Methodology: Patients with primary open angle glaucoma, not controlled with medication, were selected from the
outpatient department. Patients with secondary glaucomas and concomitant ocular disease were excluded. Selected
patients were divided into two groups of 30 each. Group A patients underwent trabeculectomy with adjunctive mitomycin C
while group B patients underwent trabeculectomy alone. Pre- and post-trabeculectomy endothelial cell counts were
recorded with the help of specular microsope and entered on proforma.
Results: Median cell loss was 283 (66.50) when trabeculectomy was done with the use of adjunctive mitomycin C in group
A while median endothelial cell loss was 72.50 (19.25) when the trabeculectomy was done without the use of adjunctive
mitomycin C in group B.
Conclusion: Use of mitomycin C causes more endothelial cell loss during trabeculectomy as compared to when done
without it.
Key Words: Mitomycin. Trabeculectomy. Glaucoma. Endothelial cell loss.

INTRODUCTION

Glaucoma is the leading cause of irreversible blindness
affecting 2.5% of the general population above 40 years
of age, which means 1 in 40 persons is glaucomatous.
Primary open angle glaucoma is the most common type
which makes up 74% of all the cases.1 Trabeculectomy
is the form of modern filtration surgery used to lower
intraocular pressure in a glaucoma patient. Trabeculectomy
was first described by Cairns in 1968. With the passage
of time, different modalities have offered improvements
in this procedure which include the use of antimetabolites (5 fluorouracil and mitomycin C).2

Mitomycin C is an alkylating agent which inhibits DNA
replication, mitosis, and protein synthesis; thereby
inhibiting the growth, proliferation, and migration of
fibroblasts. As a result, the natural healing response is
altered leading to decreased fibrosis. Mitomycin C is the
antimetabolite of choice in the presence of high risk
factors such as previously failed trabeculectomy,
aphakic/pseudophakic glaucoma, and post vitreoretinal
1
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surgery glaucoma etc.3 Potential corneal complications
of mitomycin C use range from epithioliopathy to endothelial
cell loss leading to corneal decompensation.4,5 Optimum
concentration and exposure time of mitomycin C are
0.2mg/ml for 1-5 minutes.

Corneal endothelium is a monolayer of cells that contain
membrane bound Na,K-ATPase with specialised
intracellular junctions that maintain corneal clearity by
creating a pump leak process.6 Corneal endothelium is
subject to alteration by age, trauma, systemic or ocular
disease, contact lens wear, surgery, intraocular solutions
and dystrophic conditions.7
Specular microscope is an instrument which is used to
study the changes in different layers of cornea under
very high magnification (100 times greater than slit lamp
bimicroscopy). Specular microscopy is mainly being
used to assess the corneal endothelium. The specular
image is analysed with respect to cellular size, shape,
density and distribution.

The objective of this study was to compare mean
endothelial cell loss in patients of primary open angle
glaucoma undergoing trabeculectomy with and without
mitomycin C.

METHODOLOGY

Patients with primary open angle glaucoma were
selected from the outpatient department of the Institute
of Ophthalmology, Mayo Hospital, Lahore, from May
2016 to April 2017. Patients with primary open angle
glaucoma, not controlled with medications, were
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included. Patients with secondary glaucomas and
concomitant ocular disease were excluded. They were
divided into two groups of 30 patients each.
Preoperative endothelial cell counts were calculated
with the help of specular microscope and noted. Group
A patients underwent trabeculectomy with adjunctive
mitomycin C while group B patients underwent
trabeculectomy alone. During the trabeculectomy,
superior limbal peritomy was done and scleral flap and
window were fashioned in every patient. After that,
mitomycin was applied on the scleral flap in group A
patients. Post-trabeculectomy endothelial cell counts
were recorded with the help of specular microscope.
Data was entered in SPSS and was analysed.
Independent-sample t-test (Mean ±standard) deviation
was applied for the comparison of pre- and postoperative endothelial cell counts in both groups while
Mann-Whitney test, i.e. median (IQR) was applied for
the comparison of corneal endothelial cell loss as the
data was not normally distributed. P-value <0.05 was
considered significant.

RESULTS

The mean age of patients in group A (with MMC) was
54.70 ±4.35 years and mean age in group B (without
MMC) was 55.80 ±3.90 years. The mean age in both
groups was not significantly different (p=0.31, Table I).

Preoperatively, the mean endothelial cell count in
group A was 2284.10 ±49.43; and in group B, the mean
endothelial cell count was 2250.93 ±56.25. The mean
endothelial cell count in group A was significantly more
as compared to group B (p=0.018, Table I).
Postoperatively, the mean endothelial cell count in group
A was 2008.80 ±67.34, and in group B the mean
endothelial cell count was 2178.93 ±63.08. The mean
endothelial cell count postoperatively in group A was
statistically less as compared to group B (p<0.0001,
Table I).
The median endothelial cell loss in group A was 283.00
(66.50), and in group B the median endothelial cell loss
was 72.50 (19.25). The median endothelial cell loss in
group A was statistically higher as compare to group B
(p<0.001, Table II).
Table I: Mean preoperative and postoperative counts.
Mean
Age

Preoperative count

Postoperative count

Min

Range

47

2124
2013

Max
65

2398
2236

With MMC
54.7

2284.10

2008.80

Without MMC
55.8

2250.93

2178.90

P-value
0.31

0.018

<0.0001

Independent sample test was applied as the data was normal and variance was same .

Table II: Endothelial cell loss with and without MMC.
Endothelial cell loss
With MMC

Without MMC

Median
283.00
72.50

IQR

Minimum

Maximum

19.25

44

105

66.50

179

P-value <0.001 (Mann-Whitney test was used as the data was not normal).
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DISCUSSION

Trabeculectomy is the gold standard procedure among
all glaucoma surgeries due to fewer complications
and technically within the skills of surgeon. Through
an ab externo incision, it allows the aqueous to flow
through the new exposed cut ends of the schlems canal
and then to leave the eye via the normal exit channels.
Since its introduction in 1968, trabeculectomy is being
improved with different modalities such as laser suture
lysis, improvements in incision sites, releasable sutures,
and antimetabolites.
The bleb itself is the cause of many of the late onset
complications that may occur. Blebs can leak, become
infected, and cause endophthalmitis, or cause chronic
discomfort. It is the risks of established bleb that have
led to the development of non-bleb forming filtration
surgeries. The main disadvantage of non-penetrating,
non-bleb forming filtration surgeries is less dramatic
intraocular pressure (IOP), lowering to a level that may
not be low enough for some patients and may still allow
glaucoma progression to occur.8

An inflamed bleb with engorged conjunctival vessels or
an extensive subconjunctival hemorrhage may progress
rapidly to subconjunctival fibrosis, if no intervention is
made within the first few days after surgery. The desired
appearance of bleb is diffuse and elevated, with
relatively avascular but not ischemic conjunctiva.9
Mitomycin C belongs to a family of azirinidine containing
natural products isolated from streptomyces caespitosus.
It is an alkylating agent which inhibits DNA replication
and protein synthesis by forming a covalent linkage
thereby inhibiting the growth, proliferation and migration
of fibroblasts. Although the actual mechanism of action
at the cellular level is unknown; but there is strong
evidence that it is activated by enzymes before it inhibits
cell division.10 An alternate mechanism of action is
purposed that MMC binds to vascular endothelium,11 as
well as fibroblasts. So a direct damage to vasculature
results in avascular blebs and scleral necrosis.
Mitomycin C is the antimetabolite of choice in the
presence of high risk factors such as previously
failed trabeculectomy, aphakic/pseudophakic/peadiatric
glaucoma and post-vitreoretinal surgery glaucoma etc.12-16

In present study, corneal endothelial cell count was
measured with the help of specular microscope
preoperatively and postoperatively in both groups. The
mean age of patients in the group undergoing
trabeculectomy with MMC was 54 ±4.35 years; while the
mean age in the other study group was 5.80 ±3.90
years, not differing significantly among the groups.
Preoperatively, the mean endothelial cell count in group
undergoing trabeculectomy with mitomycin C was
2284.10 ±49.43 while it was 2250.93 ±56.25 in the other
group showing a significant difference (p=0.018) between
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both the groups. Postoperatively, the mean endothelial
cell count in group undergoing trabeculectomy with
mitomycin C was 2008.8 while it was 2105.0 in the other
group showing a significant difference at p <0.001.

These results show that the mean endothelial cell loss
after trabeculectomy alone as compared to adjunctive
mitomycin was 3-fold greater with the use of antimetabolite. However, no case with corneal decompensation
or any other corneal complication was noted; suggesting
that mitomycin C is a safe adjunct to trabeculectomy
despite its association with an increased endothelial cell
loss as compared to conventional trabeculectomy alone.
The results of this study were comparable to the studies
done internationally. A study conducted by Maria et al.
showed a mean endothelial cell loss of 172 after
trabeculectomy without mitomycin C.17 A study done by
Paulsen at Frederiksberg University showed a mean
endothelial cell loss of 293 ±643 after mitomycin C
augmented trabeculectomy.18 A study done by Sihota in
1998 showed an endothelial cell loss of 70 with
trabeculectomy alone as compared to 265 when done
with mitomycin.19 Dios et al. studied and found that
corneal endothelial cell loss pf 464 cells after
trabeculectomy with mitomycin C in their study. These
results are almost similer to the results shown in the
study done by researche.20

CONCLUSION

This study confirms the results of studies conducted
internationally that the use of antimetabolites during
filteration surgery leads to more corneal endothelial cell
loss than without it. However, our study was a singlecentre study with a small sample size. The authors
recommend large multicentre trial to have a better
understanding of the effects of intraoperative use of
antimetabolites on cornea.
Disclosure: This is a dissertation based original article.
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Outcome of Chronic Kidney Disease Patients on the
Basis of Referral to Nephrologist: A One-Year Follow-up Study
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ABSTRACT

Objective: To determine the outcome of chronic kidney disease (CKD) patients presenting for dialysis on the basis of
referral to nephrologist.
Study Design: Observational study.
Place and Duration of Study: Nephrology Department of King Edward Medical University/Mayo Hospital, Lahore, from
January 2014 to January 2016.
Methodology: All patients who were presented in nephrology outpatients department and with the indication of dialysis
were included in study. Patients who refused dialysis, and with acute kidney failure were excluded from the study.
Proforma was designed for demographics, vital signs, volume status, and laboratory data (hemoglobin, urea, creatinine,
albumin, bicarbonate etc.) of all the patients. On the basis of referral, patients were divided into two groups, i.e. early
referral and late referral. Early referrals were those patients who were referred to a nephrologist more than three months
before dialysis initiation. Late referrals were those patients who were referred to a nephrologist less than three months
before dialysis initiation. Patients were followed up at one, three, six, and 12 months for outcome, i.e. still on dialysis or died.
Results: One hundred and seventy-six patients were enrolled in the study, and 141 were followed up to one year. Seventytwo (51.1%) patients were male, 69 (48.9%) were female and most (n=69, 48.9%) were in the middle age group. Major
causes of end-stage renal disease (ESRD) were hypertension 70 (49.6%) and diabetes mellitus 66 (46.8%). Seventy-six
(53.9%) patients were in fluid overload and acidotic (n=123, 87.2%). Twenty-seven (19.1%) patients were referred early
and 114 (80.9%) were referred late. Overall mortality was 78 (55.3%) at one year. Factors affecting mortality were financial
status and metabolic acidosis, but not referral. Temporary access for hemodialysis has 1.38 times more risk for mortality
than the patients with permanent access.
Conclusion: There is no difference on the outcome of dialysis patients on the basis referral to nephrologist. Factors
affecting overall mortality in both groups were financial status, metabolic acidosis, and temporary access for dialysis. Most
of the patients were referred late to the nephrologists.
Key Words: Late referral. Acidosis. Hypoalbuminemia. Hemodialysis. Nephrologist.

INTRODUCTION

The treatment of chronic kidney disease (CKD) includes
retarding CKD progression, timely management of its
complications and preparing patients for renal replacement therapy (RRT). Timely management of these
patients needs early referral to nephrologist. Time period
in which patient should be referred to nephrologist varies
in guidelines and also with the specific cause of
(ESRD).1-3 According to the Kidney Disease: Improving
Global Outcomes (KDIGO) guidelines, it is preferred to
refer the patients to nephrologist when GFR is less than
60 ml/min/1.73 m2, whereas must be referred when GFR
is less than 30ml/min/1.73 m2.1 According to local
literature, there is 100% late referral of dialysis patients
1
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to nephrologists, which is similar to our neighboring
country.4,5 As compared to Pakistan, there is much less
incidence of late referral of CKD patients to nephrologists
in developed countries like the United Kingdom (30%),
the United States of America (34.7%), and Denmark
(38%).6-8 Timely referral to nephrologist helps in
controlling proteinuria, correction of anemia, treatment
of metabolic acidosis and hyperphosphatemia, as well
as prevention from malnutrition. Late referral to
nephrologist leads to increased hospitalisation duration,
more vascular access complications, difficulty in
decision making for modality of RRT, leading to high
morbidity and mortality.7,9-12
To the best of authors' knowledge, there is no data on
the outcomes of CKD patients in Pakistan on the basis
of referral to nephrologists; so this study was conducted
to determine the outcomes of CKD patients presenting
for dialysis on the basis of referral to nephrologist.

METHODOLOGY

Patients presenting in the Nephrology Department with
an indication for dialysis, were enrolled in the study.
Patients with CKD who refused dialysis, and those with
Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 304-307
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acute kidney failure were excluded. History of the
disease was taken and physical examination was done.
Blood samples were drawn for routine hematological,
biochemical data and viral markers. Normal and
abnormal laboratory parameters were decided according
to KDIGO guidelines.1 Patients were asked about
seeking nephrology services at the initiation of the
disease and later on. On the basis of referral time,
patients were divided into two groups i.e., early referral
(who were referred to a nephrologist more than three
months before dialysis initiation) and late referral (who
were referred to a nephrologist less than three months
before dialysis initiation). Patients were followed up in
nephrology outpatient department longitudinally for
outcome.
Data was analysed using SPSS. Relative Risk (RR) was
used to determine effect of clinical and biochemical
parameters on mortality. Kaplan-Meier method was used
to analyse the survival pattern of the patients. P-value
was considered less than 0.05 as significant.

double lumen dialysis catheter, while only 16 (11.3%)
were started dialysis via arteriovenous fistula (AVF).
Among 16 AVF patients, 14 were from earlier referral
group and two were from late referral group. One
hundred and fourteen patients presented late to
nephrologists just before the initiation of dialysis.
Estimated mortality was 27 (19.14%) at one month,
31 (27.19%) at one to three months, 13 (15.67%) at
three to six months and 7 (10%) at six to 12 months, as
shown in Figure 1. One year mortality was 78 (55.3%)
and maximum was in initial three months, i.e. 58 (41.1%)
and there was no difference in mortality in early and late
referral groups (p=0.986). Factors affecting mortality
were financial status (p=0.0433) and metabolic acidosis
(p=0.0085). Temporary access for hemodialysis has
1.38 times more risk for mortality than the patients with
permanent access as presented in Table I. Survival
pattern of patients is shown in Figures 2a-2c.

RESULTS

Initially, 176 patients were enrolled in the study, out of
whom 35 were excluded due to loss of follow-up. The
mean age of the patients was 45.91 years; almost equal
number of the patients were male and female. Most of
the patients were illiterate 101 (71.6%), and eighty-one
(57.4%) were having income less than 100 US $/month.
Major cause of ESRD was hypertension (n=70, 49.6%),
followed by diabetes mellitus (n=66, 46.8%). Regarding
fluid status, 76 (53.9%) patients were in fluid overload.
Mean Hb was 8.47 ±1.72 gm/dL, and majority of the
patients 126 (89.4%) were anemic, hypoalbuminemic
131 (92.9%), and acidotic 123 (87.2%). One hundred
and twenty-five patients (88.7%) initiated dialysis by

Figure 1: Showing the trend of mortality in hemodialysis patients.

Figure 2a: K-M curve showing survival pattern of patients presenting to
nephrologist on the basis of income.

Figure 2b: K-M curve showing survival pattern of patients on the basis of
serum bicarbonate who presented to nephrologist.
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late stage. Along with the non-availability of trained
nephrologists, these patients are being managed by the
non-nephrologists; both physicians and surgeons.

Figure 2c: K-M curve showing survival pattern of patients on the basis of
hemodialysis access who presented to nephrologist for hemodialysis.

Table I: Relative risk of various parameters affecting mortality of the
patients.
Parameters

Volume status
Euvolumia

Volume overload
Income/month
< Rs 10,000
> Rs 10,000

Cause of ESRD
DM

Non-DM

Hemoglobin (g/dl)

Alive

29 (20.6%)

34 (24.1%)
Alive

30 (21.3%)
33 (23.4%)
Alive

29 (20.6%)

34 (24.1%)
Alive

<11

55 (39%)

>11

S. Albumin (g/dl)
<4
>4

8 (5.7%)
Alive

58 (41.2%)

S. Bicarbonate (mol/l)
<24

5 (3.5%)
Alive

4 (2.9%)

Died

36 (25.5%)
42 (29.8%)
Died

51 (36.2%)
27 (19.1%)

17 (12%)

0.773

0.56-1.06

0.115

1.14

0.588-2.1

0.739

1.49

1.108-2.02 0.0085*

1.29

0.729-2.31

5 (3.5%)
Died

14 (9.9%)

Temporary access

54 (38.3%)

71 (50.3%)

9 (6.5%)

0.724-1.32 0.8679

Died

64 (45.4%)

Permanent access

0.98

73 (51.8%)

59 (41.8%)
alive

1.010-1.938 0.0433*

41 (29.1%)
Died

P-value

1.399

Died

61 (43.3%)

95 %CI

1.0022 0.741-1.349 0.985

37 (26.2%)

>24

Access for HD

RR

died

7 (4.9%)

0.374

*Statistically significant value.
Relative Risk (RR) was used to determine effect of clinical and biochemical parameter on
mortality.

DISCUSSION

Early referral to nephrologist is said to have an effect on
the outcome of CKD patients.8 In this study, majority of
the patients were referred late to nephrologists and just
before the initiation of dialysis. There are multiple
reasons for late referral. Nephrology as specialty is still
in an infancy phase in Pakistan, and there is severe
shortage of nephrologists and nephrology services at
secondary and tertiary care hospitals.13 Due to lack of
awareness and late detection of kidney diseases and
absence of preventive programmes in the community,
such patients present to the nephrologists at a very
306

According to international literature, early referral to
nephrologists improves survival of the dialysis patients.8
But in this study, there was no difference in mortality on
the basis of referral to nephrologist. Even the patients
who were referred early to nephrologists were having
same clinical and laboratory parameters as observed in
late referral group, signifying the non-compliance with
the nephrologist prescription. Twenty-nine patients from
early referral group were well aware about dialysis and
access creation for more than three months; but almost
all patients started dialysis through temporary catheter.
In this study, there is an overall very high mortality of the
dialysis patients at one year, which is almost similar to
another local study, but it is much higher than developed
countries like, Japan 6.6%, Europe 15.6% and the USA
21.7%.14,15 In this study, high mortality seen in initial
three months, which is similar to literature because of
infections due to access related issues.
Financial status of the dialysis patients affected the
outcomes of CKD patients in this study, as majority of
the patients belonged to poor socioeconomic status.
Pakistan is a developing country where per capita
income is US$ 1500, but patients have to bear US$ 100/
month for treatment. Most of the patients were anemic
before starting dialysis. Forty-eight patients were treated
by blood transfusion, while 25 were affording erythropoitin
(EPO). Majority of the CKD patients were not getting any
treatment for anemia, highlighting patients’ poor buying
capacity. Almost all of the patients were malnourished
having hypoalbuminemia causing high mortality, which is
similar to a local as well an international study.10,16
Patients were unable to afford high biological value food.
Majority of the dialysis patients are afraid of the dialysis
related expenses, preferring alternate methods of
treatment. Therefore, most of the dialysis patients are
anemic, malnourished, severely acidotic and having
dialysis access related problems when they present late
to nephrologists, leading to very high mortality in these
patients.
Metabolic acidosis has statistically significant relationship with mortality in both groups as majority of the
patients were not taking any form of sodium bicarbonate.
Similar observation was made by Kovedy et al. and a
local study.17,18 In this study, majority of the dialysis
patients were in volume overload on presentation
leading to high mortality. Patients with CKD develop
volume overload at very advanced stage and cannot
tolerate acute burden of salt or water.13 CKD patients
believe in myth of "force diuresis" by taking more water
to make more urine. In our culture, use of spices and salt
in diet causes pulmonary edema.
Vascular access is the key player of hemodialysis and
significant predictor of outcome. In this study, most
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patients were put on dialysis through temporary catheter
that has high RR of mortality as compared to patients
whose dialysis was initiated with AV fistula. According to
the guidelines, CKD patient should be referred to access
surgeon when GFR is 20 to 25 ml/min/1.73 m2.19 Late
referral to nephrologist delays in access construction
and starting dialysis through temporary catheter, leading
to increased rate of infection, inadequate dialysis,
hospitalisation and high mortality.17,18

CONCLUSION

There is no statistical difference at the outcomes of
dialysis patients on the basis of referral to nephrologists.
Factors affecting mortality were financial status and
metabolic acidosis. Temporary access for hemodialysis
has 1.38 times more risk for mortality than the patients
with permanent access. Most of the patients were
referred late to the nephrologists.

REFERENCES

1. Kidney Disease: Improving Global Outcomes (KDIGO) CKD
Work Group. KDIGO 2012 clinical practice guideline for the
evaluation and management of chronic kidney disease. Kidney
Int Suppl 2013; 3:1-150.

2. Jeonghwan Lee, Jung Pyo Lee, Jung Nam An, Sung Gyun Kim,
Yong-Lim Kim, Chul Woo Yang. Factors affecting the referral
time to nephrologists in patients with chronic kidney disease.
A prospective cohort study in Korea. Medicine (Baltimore)
2016; 95:e3648

3. Laris-González A, Madero-Rovalo M, Pérez-Grovas H,
Franco-Guevara M, Obrador-Vera GT. Prevalence, risk factors
and consequences of late nephrology referral. Rev Invest Clin
2011; 63:31-8.

7. Winkelmayer WC, Liu J, Chertow GM. Predialysis nephrology
care of older patients approaching end-stage renal disease.
Arch Intern Med 2011; 171:1371-8.

8. Hommel K, Madsen M, Kamper AL. The importance of early
referral for the treatment of chronic kidney disease: a Danish
nationwide cohort study. BMC Nephrol 2012; 13:108.

9. Smart NA, Titus TT. Outcomes of early versus late nephrology
referral in chronic kidney disease: a systematic review. Am J
Med 2011; 124:1073.
10. Anees M, Ibrahim M. Anemia and Hypoalbuminemia at
initiation of hemodialysis is a risk factor for survival of dialysis
patients. J Coll Physicians Surg Pak 2009; 19:778-80.

11. Anees M, Malik MR, Abbasi T, Nasir Z, Hussain Y, Ibrahim M.
Demographic factors affecting quality of life of hemodialysis
patients - Lahore, Pakistan. Pak J Med Sci 2014; 30:1123-7.
12. Henrique Diegoli. Late nephrologist referral and mortality
association in dialytic patients. J Bras Nefrol 2015; 37:32-7.

13. Weir MR, Fink JC, salt intake and progression of chronic
kidney disease: an overlooked modifiable exposure. A
commentary. Am J Kidney Dis 2005; 45:176-9.
14. Jafar TH. The growing burden of chronic kidney disease in
Pakistan: N Engl J Med 2006; 10:995-7.

15. Goodkin DA, Bragg-Gresham JL, Koenig KG, Wolfe RA, Akiba T.
Association of co-morbid conditions and mortality in
hemodialysis patients in Europe, Japan, and the United States:
the dialysis outcomes and practice patterns study (DOPPS).
J Am Soc Nephrol 2003; 14:3270-7.
16. Gama-Axelsson T, Heimburger O, Stenvinkel P. Serum albumin
as predictor of nutritional status in patients with ESRD. Clin J
Am Soc Nephrol 2012; 7:1446-8.

4. Anees M, Mumtaz A, Nazeer M, Ibrahim M, Rizwan SM,
Kausar T, Referral pattern of hemodialysis patients to
nephrologists. J Coll Physicians Surg Pak 2007; 17:671-4.

17. Kovesdy CP, Anderson JE, Kalantar-Zadehk. Association of
serum bicarbonate levels with mortality in patients with nondialysis dependent CKD. Nephrol Dial Transplant 2009; 24;
1232.

6. Heatley SA. Optimal referral to pre-dialysis services: one
center's experience. Perit Dial Int 2009 29:S115-6.

19. Stefanski A, Schmidt KG, Waldherr R, Ritz E. Early increase in
blood pressure and diastolic left ventricular malfunction in
patients with glomerulonephritis. Kidney Int 1996; 50:1321.

5. Parameswaron S, Geda SB, Rathi M, Kolhi HS, Gupta KL,
Sakhuja V, et al. Referral pattern of patients with ESRD in a
public sector hospital and its impact outcome. Nati Med J India
2011; 24:208-13.

18. Iqbal R, Idrees KM, Shoukat. Outcome of end-stage renal
disease patients with advanced uremia and academia. J Coll
Physicians Surg Pak 2016; 26: 31-5.

Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 304-307

307

NEW TECHNIQUE

Amending Umbilical Porting in
Laparoscopic Totally Extra-peritoneal Hernioplasty:
A Simplified Way

Priyadarshan Anand Jategaonkar1, Smita Priyadarshan Jategaonkar2 and Sudeep Pradeep Yadav3

ABSTRACT

An unambiguous identification of anterior rectus sheath (ARS) is a crucial initial step required for precise umbilical porting
in order to achieve successful execution of laparoscopic totally extra-peritoneal (TEP) hernioplasty. However, it is scarcely
discussed in the present-day literature. Backed with the experience of 1100 cases, we present an easy and rapid
technique of exposing the anterior rectus sheath with the aim to save operative time without compromising the safety.
Such a method is yet to be described in the literature.
Key Words: Inguinal hernia. Laparoscopy. TEP. Anterior rectus sheath. Totally extra-peritoneal repair.

INTRODUCTION

Today, laparoscopic totally extra-peritoneal (TEP)
hernioplasty is well-accepted and favoured mode to treat
inguinal hernias.1 It demands flawless identification of
anterior rectus sheath (ARS) to accomplish precise
umbilical porting. At times, this could be an exasperating
task, especially in obese.2 In the process, straying into
the subcutaneous planes risks midline peritoneal
violation and/or hematoma/seroma formation.2 However,
modern literature lacks its due recognition. Here, we
describe a simple technique, which, irrespective of
amount of subcutaneous fat-pad, hastens ARS exposure
potentiating efficient surgery.
Technique: A 12-mm midline vertical incision is made
through the inferior umbilical edge (Figure 1a). The
contra-lateral incision edge, held with a toothed tissueholding forceps at its middle, is then firmly 'tented'
upwards. Now, the midpoint of the imaginary line joining
highest points of the 'incision-domes' is carefully
adjudged (Figure 1b). Subsequent three step-wise
downwardly dissecting strokes by a curved hemostat
through this midpoint readily expose the ARS as a pearly
white glistening structure (Figures 1c and 1d). Rest
surgery completed as standard.
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Figure 1: (a) Infra-umbilical 12 mm incision (ABCD). (b) 'Parabolic' configuration
of the incision after retraction at B. Point P, defined as midpoint of imaginary
line BD, accommodates antero-posterior path of dissection (arrow). Note that
point Q, midpoint of line AC, needs to be carefully noted and avoided to save
inadvertent midline peritoneal breach. (c) The first dissecting stroke. Note the
precision at positioning the tip of medium-sized hemostat before
commencement. (d) The third dissecting stroke clearly exposing the anterior
rectus sheath (arrow). Note the location of the retractor and the arms of the
dissector utilising the incision to the fullest.

DISCUSSION

As such, TEP forms an integral part of postgraduate surgical
training globally.3 Moreover, optimising initial porting
could significantly reduce operative complications.4,5
Our technique is easy-to-learn and takes an average
30 seconds or 3 dissecting forceps strokes to complete.
Its learning curve is just 5 cases. This has boosted the
confidence and flattened TEP's overall learning curve for
our trainees and staff alike. We have used it successfully
in 1100 cases over last one-and-half decades without any
complications; and hence, recommend it for regular use.
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SURVEY

Differences in Empathy Levels of Medical Students
Based on Gender, Year of Medical School and Career Choice

ABSTRACT

Nabia Tariq1, Ali Tayyab2 and Tara Jaffery3

Objective: To measure mean empathy scores of Pakistani medical students and to explore any association of empathy
scores with gender, medical school year and future career choice.
Study Design: Cross-sectional survey.
Place and Duration of Study: Shifa College of Medicine, Shifa Tameer-e-Millat University, during the academic year
2015-2016.
Methodology: The student version of Jefferson Scale of Physician Empathy (JSPE) was distributed to the students
electronically via the student portal. Response that were completed in full were included in the study. Descriptive statistics
was used to analyse student demographic data. The student score on the JSPE was reported as the mean (out of 7) of
each item. Independent samples t-test was employed to check the significant differences between genders. Empathy
score with advancing year of study was investigated using ANOVA. ANOVA with post-hoc Tukey's test was used to study
the relationship between career choice and empathy score.
Results: The response rate was 70.94%. The mean score was 4.51 ±0.69. Females obtained greater, but statistically
insignificant (p=0.08) empathy score (4.58) as compared to the male students (4.45). No statistically significant difference
was seen between scores on the survey across the five academic years (F=0.88, p=0.47). Students who selected
medicine and allied as career choice showed a significantly higher empathy score than those who opted for surgery. The
internal consistency reliability (Cronbach's alpha) was 0.78.
Conclusion: There were low levels of empathy in Pakistani medical students. Students with interest in medicine and allied
showed higher empathy scores compared to surgical or technical specialties. No association of empathy scores with
gender and medical school year was observed.
Key Words: Empathy. Medical students. Specialty interest. Career choice.

INTRODUCTION

In medicine, empathy can be defined as a cognitive
understanding of the patient's experience from the
physician's standpoint, and a skill to converse this
feeling back to the patient.1,2 Kliszcz and colleagues
mentioned empathy as a personal trait as well as an
appreciable skill.3 It is, therefore, reasonable to expect
that the deliberate practice of empathy can help the
health provider in her/his work for the patient’s wellbeing.4
Hojat et al. led to the concept of a multifaceted model of
empathy involving at least three components of
perspective taking, providing compassionate care and
standing in the patient's shoes, which are specific to the
patient-physician relationship.1,5 Empathy is consequently
regarded as a physician's trait and thus, a compulsory
component of high-quality patient care, an optimizing
level of understanding between the care provider and
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the patient.6 The patient sensitivity of physician's
empathy is not only connected with patient's wellbeing, it
also improves the physician's health, well-being, and
professional gratification.7
The Jefferson Scale of Empathy-student version (JSE-S)
has been widely used in many countries to measure
medical student’s empathy. It is especially designed in
context to doctor-patient relationship and has been
translated in more than 55 languages.8

In Pakistan, there is still a knowledge gap regarding
empathy in medical students and physicians; and its
correlates. In the absence of an evidence of this
professional attribute, it seems a great challenge for the
medical educationists in Pakistan to make any changes
in the undergraduate curriculum. The current medical
education in Pakistan focuses more on the core
knowledge and skills with less emphasis on interpersonal skills and ability to interact with patients.9 Given
the well-established importance of the value of
empathetic behavior in the healthcare profession, this
deficit in teaching may result in a discrepancy between
undergraduate student education,10 and professional
requirements of tomorrow's doctor in Pakistan.
Therefore, the objectives of this study were to determine
and compare gender, year of study, and career
aspirations on empathy scores.
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METHODOLOGY

Prior approval for this study was taken from the
Institutional Review Board. This cross-sectional
quantitative study was carried out on the students of
Shifa College of Medicine, Shifa Tameer-e-Millat
University. All the students enrolled in the College during
the academic year 2015-2016 were included in the
study. The purpose of the study as well as explanation
regarding how to complete the survey was posted on the
student portal. Clear instructions as to how to use the
survey were also made available in electronic form as
well. Informed consent was taken from all students. They
were neither under any obligation to complete the
survey, nor was there any reward for participating in the
study. The student version of Jefferson Scale of
Physician Empathy (JSPE) was distributed to the cohort
electronically via the student portal. The JSPE consists
of 20 questions rated on a 7-point Likert scale
(7=strongly agree, 1=strongly disagree). The
questionnaire consists of both positive and negative
items, which are equally phrased to reduce bias
(response and acquiescent). Depending upon the
response of the participants, the range of scores on the
survey can vary between a minimum of 20 and
maximum of 140.
Only the surveys that were completed in full (i.e. all 20
questions answered) were included in the study. Student
demographic data (academic year of study, age and
gender) was collected as well as the responses on the
JSPE. All the data was entered in Statistical Package for
Social Sciences (SPSS) Version 19. Descriptive
statistics was used to analyse student demographic
data. The student score on the JSPE was reported as
the mean ±SD (out of 7) of each item.
To compare empathy score between male and female
students, independent samples t-test was employed. To
evaluate empathy score with advancing year of study in
medical school, the ANOVA statistic was used. ANOVA
with post-hoc Tukey's test assessed how career
aspiration affects empathy score. The fourth objective,
the combined effect of gender, year of study and career
choice on empathy, was investigated using three-way
ANOVA. To assess internal consistency reliability, the
Cronbach alpha statistic was calculated. In all cases of
tests of significance, a p<0.05 was taken as statistically
significant.

RESULTS

The total number of completed surveys was 337. Table I
shows the distribution of the completed surveys,
according to the academic year of study of the students.
The total enrollment in the College was 475. Thus, the
response rate for completed surveys was 70.94%. Male
respondents (n=170, 50.4%) in the study, marginally
outnumbered the female respondents (n=167, 49.6%).

Table I: Mean empathy score classified by academic year of study of
students.
Year of Study

Mean score ±SD

1

4.52 ±0.70

3

2

Percentage

81

24

4.51±0.70

57

16.9

4.47 ±0.74

72

21.4

4.43 ±0.60

4

4.65 ±0.71

Total

4.51 ±0.69

5

Completed surveys
returned (n)
64
63

337

19

18.7
100

Table II: ANOVA of effect of gender, year of study, and career choice
on empathy.
Source

F-statistic

Career choice *Year of study

0.94

Significance
(p-value)
0.48

Career choice *Gender

0.92

0.39

Career choice *Years of study *Gender

1.19

0.30

Year of study *Gender

0.05

0.99

Table I also shows the mean score on the survey
classified by the year of academic enrollment, while
Table II shows career choices as selected by the
students.

The per-item mean score for all the students who
responded to the survey was 4.51 ±0.69 (out of a
maximum possible score of 7). Independent samples
t-test showed that while females obtained greater
empathy (score of 4.58 ±0.81) as compared to their male
counterparts (score of 4.45 ±0.54), this difference is not
statistically significant (p=0.08). Analysis of Variance
(ANOVA) statistic showed no statistically significant
difference between scores on the survey across the 5
academic years (F=0.88, p=0.47).

There was statistically significant difference between
student empathy score and their career choice (F=4.51,
p=0.01). Post-hoc Tukey's test showed that students
who selected medicine and allied (n=140, mean score
4.64 ±0.76) as a future career choice showed a
significantly higher empathy score from those who opted
for surgery (n=112, mean score 4.39 ±0.57). Eighty-five
students were undecided about future choice and
obtained a mean score of 4.47 ±0.70.

Three-way ANOVA done to see the effect of gender, year
of study, and career choice on empathy showed no
significant difference between the effects of these
variables (Table II); between career choice and year of
study F=0.94, p=0.48, between career choice and
gender F=0.92 p=0.39, between year of study and
gender F=0.05, p=0.99, between career choice, year of
study and gender F=1.19, p=0.30. The internal
consistency reliability (Cronbach's alpha) for this survey
was 0.78, indicating acceptable reliability.

DISCUSSION

Mean empathy scores in this cross-sectional study of
Pakistani medical students were 4.51. These results are
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in accordance with a previous study measuring empathy
in Pakistani medical students, which highlighted
significantly lower empathy levels.9,10 The empathy
score of 4.51 measured in Pakistani medical students is
so far the lowest documented empathy score on JSPE-S,
followed by Iranian and Korean students 5.25.11,12 The
UK medical students exhibit a relatively higher level of
empathy 5.481, which are comparatively lower than that
of Italian physicians (5.75),13 and Brazilian students
(5.7).14 The highest levels, however, remain in the
American students as 6.15
Multiple explanations can be sought for this
comparatively low empathy scores in medical students.
Previous studies have found intercultural and
intracultural differences in interpersonal behaviour.16
Therefore, expression of empathy in different cultures
can reasonably result in a variation of the practice of
medicine. Further, in Eastern society being respectful
and suppressing the inner feeling are valued as good
virtues.17 Dehning et al. have also endorsed the cultural
impact on empathy level of medical students.18 Medical
students observe parenting in the doctor-patient
relationship rather than the partnership and regard this
as an acceptable behaviour.12 In the authors, opinion,
low literacy rate in Pakistan can be another reason that
patients may wish their doctor to make decisions for
them.
Substantial associations were also reported between
empathy and active religiousness.18 Further, Santos
et al. found a significant positive correlation between the
intensity of religious beliefs and empathy; religious faith
was believed by the physicians to help in managing
professional commitments.19

Results of this study do not show any variation in the
empathy scores of male and female students. This
gender equality in empathy scores is supported by very
few studies.11,13,14,20 In a previous study on Pakistani
medical students, a significant gender difference was
observed while measuring empathy on Davis interpersonality Index.9 The majority of the studies, however,
consistently report women outscoring men on empathy
scale,2,21-23 may be, due to the fact that women possess
more humanistic and caring attitude than men.24

There was no statistically significant difference between
empathy scores on the survey across the five academic
years. This finding is not in line with the current literature.
Tavakol et al. found a slight rise during the fourth year.1
Similarly, Santos et al. have also found persistently
higher empathy scores during the medical course, which
was attributed to early clinical exposure.19 Medical
students generally start their journey to become saviors
of humanity with a very good intention and a great
passion.24 Hojat et al. reported a significant decline in
empathy in an American medical school during student’s
third year of study, which he attributed to the lack of role
312

models and many physical and environmental factors.22
Similar findings of declining empathy during medical
school have been reported by many other researchers.25
There is an overall agreement on the fact that selfassessed empathy decreases significantly during the
progression in the medical school.22

In a study on Pakistani medical students, personal
distress was found higher and empathic concerns were
lower than the baseline levels.9 Several reasons, for this
distress, are suggested; mistreatment and humiliation by
the seniors were identified as one of them.22 Being away
from the family, lack of social support, increasing
workload and inadequate relaxation time have all been
related to this distress and; hence, to declining empathy
during medical school years.22 Moreover, this syndrome
of morbid distress, emotional fatigue with a feeling of
lesser accomplishment may contribute to reduced
efficiency at work and more burnout, resulting in the
suboptimal care of the patient.23
Last but not the least, some studies have also
mentioned about inadequacies in the formal and
informal curriculum like improper role models and
unsuitable learning environment as the reason of
diminishing empathy.5 In contrast to most of the studies,
empathy scores were found to increase in Japanese
medical school during the years in medical schools,
possibly attributed to the differences in admission
criteria, curriculum, and sub-continent culture. The
inclusion of humanities and art teaching in the medical
school might be the contributing factor in increasing
empathy during medical education.
Students who selected medicine and allied as a future
career choice showed a significantly higher empathy
score from those who opted for surgical specialties.
Available evidence, strongly suggests that medical
students, who have a future preference of peopleoriented specialties, score higher on JSPE.5,13 Although
these differences in empathy scores do not necessarily
reflect low empathy, it may simply be attributed to lesser
patient interaction in technology related specialties.24
The differences in empathy scores might also reflect the
personal attributes and exposure to different training
requirement in certain specialties.15 The main purpose of
physician-patient encounter is the achievement of
patient-wellbeing and satisfaction and help the patient to
recover their health. Current evidence, therefore,
suggests the most efficient way is the development of an
empathic relationship between the patient and the care
provider.15,24

Several limitations of this study need to be
acknowledged. This was a cross-sectional servey with
the main disadvantage that it examined the participants
in a single-point in time. This is particularly relevant to
measuring empathy in different years of medical school
a longitudinal study, therefore, may be more informative.

Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (4): 310-313

Differences in empathy levels of medical students based on gender, year of medical school and career choice

A convenience sampling technique was used and
recruitment of voluntary participants may bias the
results. A careful interpretation of results is required and
it is difficult to generalise to all medical students in
Pakistan. Finally, in a self-reported assessment, there is
a tendency towards social acceptability and incorrect
recall. Respondents may under- or over-estimate their
empathic practice. Therefore, the reported opinions and
perceptions might be different from the actual empathic
attitude with patients presenting in clinical situations.
Despite these limitations, low mean empathy scores in
the Pakistani medical students is alarming and raises
questions about the medical curricula. It demands
further research to find out more about the factors
contributing to low empathy and means to nurture
empathic attitude and humanistic qualities.

CONCLUSION

The results of this study revealed alarmingly low levels
of empathy in Pakistani medical students. Medical
students, who had a future interest in medicine and allied,
showed higher empathy scores compared to surgical or
technical specialties. There was, however, no association
of empathy scores with gender and medical school year.
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ABSTRACT

30-Day Readmission Rate and its Causes
in General Surgical Patients
Rizwan Sultan1, Umme Hani Abdullah2 and Tabish Chawla1

Objective: To find out the 30-day readmission rate for different surgical procedures and determine the causes for
readmissions.
Study Design: An audit report.
Place and Duration of Study: Department of Surgery, The Aga Khan University Hospital, Karachi, in the calendar year 2014.
Methodology: Records were retrospectively reviewed for 30-day readmission rate and their cause in general surgical
patients who underwent a general surgical procedure at The Aga Khan University Hospital, Karachi, in the year 2014.
Results: Out of 217 (6.4%) readmissions in 3,387 patients, more than 50% unplanned readmissions were avoidable.
The highest readmission rate was after placement of feeding tubes (28.5%).
Conclusion: More than half of the readmissions could have been prevented by proper patient/attendant education, good
communication and provision of nursing services to these patients beyond the hospital.
Key Words: Surgery patients. Readmission rate. Causes of readmission. Tertiary care centre.

INTRODUCTION

Whether planned or unplanned, readmission in a
hospital is an additional financial, social and psychological
burden to both patient as well as family. It is also a
quality indicator for hospital in NHS, and contributes to
"star" status for a hospital. From 2003 to 2004, 19.5% of
all medicare beneficiaries, who were discharged from a
hospital, were readmitted within 30 days, leading to a
cost of $17.4 billion.1 It was estimated that a single
readmission after pancreatic resection costs an average
of $16,000 or more.1 Readmission problem is different in
surgical patients compared with medical patients.2,3 After
a surgical procedure, majority (70.5%) of readmissions
are due to medical conditions and are unavoidable.
Among the medicare beneficiaries undergoing major
bowel surgery, 16.6% were readmitted for gastrointestinal problems, and 6.4% were readmitted with a
postoperative infection.4
In developing countries like Pakistan, where there is a
marked shortage of nursing care outside hospitals,5 risk
of readmission with minor ailments increases
significantly.6 Similarly, readmission rate seems also
related to the education of the caretakers about the
disease.7,8 Besides cost of treatment, avoidable
readmissions also burdens emergency departments of
1
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hospitals with preventable admissions.9 Data regarding
cost of readmissions after a surgical procedure is not
available from Pakistan or South Asia.

Knowledge of causes of readmissions is important to be
able to avoid the avoidable causes; and rate of
readmission is important for preoperative counselling of
patients and their families to decrease the anxiety and
frustration associated with readmissions.
The objective of this study was to review all general
surgical procedures performed in the year 2014 to find
out procedure specific 30-day readmission rate and
causes of these readmissions.

METHODOLOGY

Exemption from Ethical Review Committee of The Aga
Khan University was taken prior to the start of study
(3973-sur-ERC-15). The audit included all patients
undergoing general surgical procedures in the year 2014
at Aga Khan Hospital, Karachi. The patients who left
against medical advice or died during the index hospital
admission were excluded from the study.
The investigators reviewed computer records of all
patients for 30-day readmissions. Medical records of the
patients with readmissions within 30 days of their
discharge were then reviewed for cause of readmission;
and details of the readmission were recorded on a predesigned proforma. The variables recorded were the
cause of readmission, median days between discharge
and readmission, whether readmission was planned or
unplanned/avoidable or unavoidable, requirement of
intervention in readmission, and eventual outcome.
Data was entered in SPSS 19. Continuous variables like
age, length of stay, and time between primary discharge
to readmission were measured by using mean +/- SD or
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medians with IQR. The categorical variables were
described in frequency with percentages. Comparison
between the two groups was done using Chi-square
test. P-value of <0.05 was considered significant.

RESULTS

The total number of procedures performed in the year
2014 in the Department of General Surgery at Aga Khan
University Hospital, Karachi, was 3,428 (Table I). Mean
age was 46.94 +15.9 years. Nineteen hundred and fiftyfour (57%) patients were male. Median LOS (length of
stay) was 2 days (IQR 1-4). Three thousand (87.5%)
procedures were performed under general anesthesia.
Two thousand, seven hundred and fifty-one (80%)
procedures were done after admitting patient in the
hospital; 2,451 (71.5%) cases were electively planned
before the day of surgery. There were 41 deaths among
these patients (mortality rate 1.1%), rest of 3,387 patients
Table I: Details of patients (n=3,428) who underwent general surgical
procedures at AKUH in the year 2014.
Variables

Frequency

Mean age

46.94 +15.9 years

Males

1954 (57%)

Gender

Females

Median LOS

Median length of surgery
Type of anesthesia

1474 (43%)

2 days (IQR 1-4)

60 minutes (IQR 35-92)

GA
LA

3000 (87.5%)
299 (8.8%)

Regional (spinal, caudal, epidural)

113 (3.3%)

MAC (monitored anesthesia care)
Nature of admission
Inpatient

Day care

Nature of procedure
Elective

Emergency

16 (0.5%)

2718 (79.3%)
710 (20.7%)

2451 (71.5%)
759 (22.1%)

Add on

218 (6.4%)

Outcome

Mortality

Alive

41 (1.2%)

3387 (98.8%)

Table II: Details of 30-day readmissions.
Variables

Frequency

Total re-admissions

217 (6.4%)

Number of patients followed for 30-day re-admissions
Planned re-admissions

Duration between primary discharge and re-admission
Unplanned re-admissions

Unplanned unavoidable re-admissions

Duration between primary discharge and re-admission
Unplanned avoidable re-admissions

Duration between primary discharge and re-admission
Second intervention required
Mortality

3387

32 (14.9%)

(median) 15 days
(IQR 3-23)
185 (85.1%)
91 (49%)

(median) 8 days
(IQR 3-17)
94 (51%)

(median) 3 days
(IQR 1-7)
15 (0.44%)
4 (0.12%)

were discharged from hospital. Out of these,
(6.17%) patients were readmitted within 30 days of
discharge. Eight patients required more than
readmission within 30 days making, a total of
readmissions (6.4%).

209
their
one
217

Out of 217 admissions, 32 admissions were planned at
the time of discharge and were not avoidable (Table II).
Rest of 185 readmissions were unplanned. Ninety-four
unplanned admissions were due to minor issues like
increased ileostomy output, postoperative pain, nausea,
vomiting, urinary retention or surgical wound related
issues. These were managed in emergency room and
did not require any further interventions; while 91
patients were admitted in the hospital and 15 required
another intervention for a postoperative complication.
Seventy-six patients had a medical issue like electrolyte
imbalance, kidney injury or pneumonia, which did not
require any intervention. Out of 15 patients requiring
surgical intervention in the readmission, there was no
mortality; but out of 76 who were conservatively treated,
there were four mortalities.
Procedure-wise readmission rate (Table II) showed that
the patients operated for placement of feeding tubes had
highest 30-day readmission rate of 28.57%. After major
abdominal surgeries like Whipples procedure and Ivor
Lewis Esophagectomy, the 30-day readmission rate was
21.74% and 14.28%, respectively. Stoma formation in
lower GI surgery was associated with readmission rate
of 15.7% at the time of primary procedure and an
additional 10.5% readmission rate after stoma closure;
while lower GI surgery without stoma was associated
Table III: Procedure-wise readmission rate.
Procedure

Hernia

Wound debridement and
amputations

Total Readmission
No
Procedure
patients
readmission specific
readmission
rate
326

25

301

173

14

159

374

17

357

Skin and subcutaneous tissues

490

Diagnostic lap

47

Anal and perianal procedures
Endoscopic procedures
Appendectomy

Cholecystectomy

40

167

20
6

2

10

7.67%
8.1%

470

4.08%

41

12.76%

157

5.99%

38

4.54%
5%

1033

37

996

3.58%

Feeding tubes

63

18

45

28.57%

Gastric procedures

60

3

57

Two-stage esophagectomy

21

3

18

Pancreatic procedures

6

0

6

Splenectomy

Bile duct and liver
Whipple

Abdominal mass

Lower GI surgery with stoma

Lower GI surgery without stoma
Stoma closure

Other Laparotomy
Total
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14

32

23

19

1

1

5

3

13

7.14%

31

3.125%

18

21.74%

16

5%

14.28%
15.79%
0%

140

22

118

15.71%

86

9

77

10.5%

95

178

3387

6

15

217

89

163

3170

6.32%

8.43%

6.40%
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with readmission rate of 6.32%. This difference between
the two groups was statistically significant (p=0.029).

can contact her regarding any complaint at home to
decrease the unplanned avoidable readmission rate.

This study showed that 30-day readmission rate after
discharge was 6.4% in general surgery department of
the Aga Khan University Hospital, Karachi. More than
50% of unplanned admissions were for minor issues and
were avoidable with good communication and education
at discharge and better involvement of nursing staff
outside the hospital (home healthcare). It would have
helped in reduction of overall cost of the treatment as
well as burden on the Emergency Department of the
hospital.

Effective communication using hotline, patient education
and use of home healthcare services can decrease
unplanned avoidable admission rate. In some high risk
procedures, the risk of readmission should be explained
to the patients preoperatively.

DISCUSSION

The highest readmission rate was associated with
placement of feeding tubes. There are two reasons for
these readmissions. Most of these patients with
malignancy were planned for chemotherapy and some
are elderly people with multiple comorbids requiring
readmission due to medical issues. Every 5th and
7th patient gets readmitted after major abdominal
procedures like Whipples procedure and Ivor Lewis
Esophagectomy. Another interesting finding was,
readmission rate in lower GI surgery patient with stoma,
which was 2.5 times the readmission rate in patients
without stoma. The patients with stoma had to bear
another 10.5% readmission rate at the time of stoma
reversal surgery.
There is very little data on readmission rate and its
causes after discharge from surgery department. In
2007, Dayo et al. suggested that the readmissions
cannot be predicted on the basis of age, comorbidities,
psychiatric illness and number of drugs on discharge.10
In 2011, Atul Gawande suggested that if we target the
patients who are at high risk for readmissions, we can
certainly decrease number of readmissions and save
cost.11 These patients were labelled as "hot spots". In
2012, Kassin et al. concluded that multiple comorbids,
inpatient surgical procedures and need of admission
before surgery were risk factors for readmission.12
Intraabdominal procedures were prone with more
readmission rate requiring more vigilance and attention.13
Less educated family and poor socioeconomic background are also found to be significantly associated with
the readmission rate.14 Similarly, stoma formation is also
associated with higher postoperative readmission rate.15
To the best of authors' knowledge, this is a first study
looking at readmission rate and causes of readmissions
in Pakistan. Large number of patients, variety of surgical
procedures, and utilization of computerized data for
retrieval of readmissions were our advantages; while we
could have missed the patients not readmitted in the
hospital. The authors have introduced concept of
hotline, in which a cellular phone carried by a registered
nurse is given to the patient at discharge so that he/she
316
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CASE REPORT

Left-Sided Appendicitis in a 14-Year Girl with Midgut Malrotation
Waqas Ahmed1, Taseer Ibrahim1, Muhammad Hanif Abbasi1 and Mubashar Ahmed Bajwa2

ABSTRACT

We present a case of 14-year girl with left-sided acute appendicitis who presented with lower abdominal pain. Midgut
malrotation occurs at a rate of 1 in 500 live births. The condition is incidentally diagnosed during various radiological
investigations done for other purposes. However, such patients may present with conditions like acute appendicitis, which
poses a diagnostic dilemma if a high index of suspicion is not kept. The purpose of this case report is to increase
awareness in the emergency physicians and young surgeons of this rare presentation; and the importance of radiological
investigations in the diagnosis of left-sided appendicitis, to decrease morbidity and mortality.
Key Words: Appendicitis. Malrotation. Midgut congenital.

INTRODUCTION

Acute appendicitis is the most common surgical
emergency presenting as 'acute abdomen' in the
emergency department in patients less than 50 years,
with a peak incidence in the second and third decades
of life.1 Acute appendicitis is mainly diagnosed on the
basis of history, clinical evaluation, and physical
examination. Despite the extraordinary advances and
development of newer modalities of investigation, the
accurate diagnosis of acute appendicitis remains an
enigma. The diagnostic error rate ranges from 12% to
23% in men, and 24% to 42% in women.2
Left-sided appendicitis poses an even greater diagnostic
conundrum. There are about 97 reported cases of leftsided acute appendicitis as of December 2015. Leftsided location of the appendix occurs in two conditions,
i.e. midgut malrotation or in Situs Inversus Totalis.3 Midgut malrotation is a rare congenital anomaly resulting
from incomplete rotation or failure of midgut rotation and
fixation, which mostly presents with bowel obstruction or
volvulus in infancy with rare occurrence after first year of
life.4
We present a case of a 14-year girl, with previously
undiagnosed midgut malrotation with a left-sided acute
appendicitis, with the aim of highlighting the diagnostic
challenges faced.

CASE REPORT

A 14-year girl was brought into Accident and Emergency
Department, Military Hospital, Rawalpindi in October
1
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2016 with a history of lower abdominal pain for the last
four days, and multiple episodes of vomiting, fever and
anorexia for the past 24 hours. The pain was of gradual
onset, involving the lower abdomen, more in the left iliac
fossa than the right. She had low grade continuous fever
for the past one day and skipped her breakfast due to
anorexia. There were no urinary or gynecological
complaints.
She was treated on the lines of urinary tract infection at
a nearby hospital, but her symptoms gradually worsened.
An ultrasound of abdomen at another setup was
suggestive of acute appendicitis, after which the father
of the girl brought her to Military Hospital, Rawalpindi.

Her past history revealed that she was a diagnosed case
of Tetralogy of Fallot and underwent surgery (Rastelli's
Repair) at Armed Forces Institute of Cardiology in June
2015. She had been taking tablet Warfarin 5mg, and
Tablet Loprin 75mg, once daily since January 2016. She
had stopped taking medicines two days back on her
own. Her childhood immunisations were upto date.
Family history was insignificant.

On examination, she was a young girl with a sick look,
conscious, cooperative and well orientated in time, place
and person with a pulse of 120 beats/min, temperature
of 100°F, blood pressure of 115/70 mmHg and
respiratory rate of 24 breaths/min. The oxygen
saturation on room air was 89%. On abdominal
examination, it was found distended with tenderness in
both lower quadrants, left more than right. Rebound
tenderness was positive in both iliac fossae with
guarding in lower abdomen. Shunt murmur was
auscultated on cardiovascular examination. Respiratory,
central nervous system and genital examinations were
normal.
Her baseline investigations were requested, and she
was kept nil per oral. Her blood complete picture
revealed a white cell count (WCC) of 17,400/mm3,
hemoglobin of 12.8 g/L, and platelet count of 285 ×
109/L. Urine routine examination, liver and renal function
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Figure 1: CT scan image of the patient showing
left-sided caecum and appendix.

Figure 2: CT scan of the patient.
Yellow star = Left-sided caecum.
Red cross = Appendix with appendicolith.

Figure 3: Peroperative picture of perforated inflamed
appendix.

tests were within normal range. Her prothrombin time
(PT) was 15 seconds and activated partial thromboplastin time (aPPT) was 32 seconds with international
normalised ratio (INR) of 1.1. Repeat ultrasound
abdomen was done which suggested appendicolith left
with free fluid in right iliac fossa. Both kidneys appeared
normal. Her contrast-enhanced computerised tomography
(CECT) scan abdomen was done which revealed midgut
malrotation with features of left-sided appendicitis with
an appendicolith at the base of inflamed left-sided
appendix. The inflamed appendix was found to be
extending from left iliac fossa to midline with adjacent
mesenteric fat stranding (Figures 1 and 2).

bowels return into the abdominal cavity, with fixation of
the duodenojejunal loop in the left upper quadrant and
the cecum with appendix in the right lower quadrant.
Intestinal malrotation is the term used to describe a
spectrum of congenital positional anomalies of the
intestine, caused by non-rotation or incomplete rotation
of the primitive loop around the axis of the superior
mesenteric artery during fetal life. The incidence of
midgut malrotation varies from 0.03% to 0.5% live
births.6

DISCUSSION

Radiological imaging especially CT scan, plays a vital
role in the evaluation and management of patients
presenting with non-traumatic acute abdomen. CECT
scan has a positive predictive value of 95% for
diagnosing acute appendicitis. The most specific sign of
acute appendicitis on CT examination is a dilated, fluidfilled tubular structure that measures more than 6 mm in
diameter, with a thickened enhancing wall in the right
lower quadrant, the expected location of the appendix or
in rare cases in the left lower quadrant as was present in
our patient. Calcified appendicoliths and mesenteric fat
stranding are useful secondary imaging findings.8

She underwent lower midline laparotomy for the signs of
developing perotinitis. Intraoperatively, there was an
inflamed appendix with omentum adherent to it. Her
cecum was present in the left iliac fossa with a long
appendix, which was perforated near the base extending
from the left iliac fossa to the midline (Figure 3).
Appendicectomy was done. Postoperatively, recovery
was uneventful. Histopathology of the appendix revealed
perforated acute suppurative appendicitis.
Visceral transposition is a well-established autosomal
recessive disorder. It can coexist with various other
congenital cardiovascular, respiratory, and digestive tract
anomalies. The examples of cardiovascular anomalies
include ventricular septal defect, atrial septal defect,
Tetralogy of Fallot and transposition of great arteries.
The congenital digestive tract anomalies linked with
visceral transposition include anal atresia, duodenal
stenosis, absent appendix, and megacolon. It can also
occur with paranasal sinus deformities.5

There are two anatomical abnormalities associated with
left-sided acute appendicitis, i.e. Situs Inversus, and
midgut malrotation, the latter being less common. During
the normal embryological development, the gut
herniates out from the abdominal cavity, where it
undergoes a 270° counter-clockwise rotation around the
superior mesenteric artery. Following the rotation, the
318

Due to the rarity of cases and ambiguity of presenting
complaints, the diagnosis of a left-sided appendicitis is
challenging and delayed. This child presented with
abdominal pain and vomiting. She was of school-going
age; and the initial presumption of a gastroenteritis is a
sound differential. Another element that delayed
diagnosis was the decision to proceed with a repeat
ultrasound abdomen instead of a CT scan during the
second day of admission. Radiation was limited to a low
dose CT scan in this patient. Imaging studies are
important to diagnose atypical cases, such as this one,
and it is pertinent to know the options available.7

The most extensive study on left-sided acute appendicitis
was published in 2010 by Akbulut et al. which reviewed
64 case reports of 95 cases.6 Incidence of acute
appendicitis associated with midgut malrotation was
reported at 24.2%, and incidence with situs inversus
totalis was 69.4%. The study concluded that because
the appendix is located abnormally, acute appendicitis
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represents a diagnostic dilemma and that ultrasound
and CT can provide useful information.6 These
differentials can be differentiated from the likely cause
with careful history and physical examination, along with
biochemical and imaging investigations. Laparoscopy
could not be done in our case as it is not available in our
setup in emergency.

Left-sided acute appendicitis is a diagnostic dilemma,
which can lead to management delays causing morbidity
or mortality in otherwise a completely curable pathology.
A high index of suspicion, alertness and cautiousness by
the medical team in the diagnostic approach of these
patients, especially in children having history of other
congenital anomalies, is vital for clinching the diagnosis.
Mandatory tools for an accurate diagnosis include
thorough medical history, detailed physical examination,
laboratory and imaging investigation including
ultrasound and CT scan, balancing the risk-benefit-ratio
of radiation exposure, especially in pediatric cases.
Laparoscopy can be both diagnostic and therapeutic in
such difficult cases.
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CASE REPORT

Unusual Presentation of Fibrosarcoma in a Child
Afshan Fayyaz1 and Chaudhry Aqeel Safdar2

ABSTRACT

Malignant soft tissue tumours are rare in infants. Specific radiologic features help differentiate benign from malignant
musculoskeletal entities. We report a case of malignant soft tissue tumour with initial radiologic evaluation suggesting a
benign entity, thus delaying diagnosis. The case was treated as a case of cystic hygroma, suggested by ultrasound and
MRI with good initial response to bleomycin injection. Later, symptoms recurred with poor response to repeat therapy
which led to review the diagnosis. Angiography, arterial embolisation, surgical excision, and finally histopathology showed
that a cystic infantile fibrosarcoma was initially misinterpreted as cystic hygroma. A comprehensive literature review and
discussion on infantile fibrosarcoma; and its mimics are provided.
Key Words: Cystic hygroma.

Lymphangioma.
Arterial embolisation. Angiography.

Infantile fibrosarcoma.

INTRODUCTION

Malignant spindle cell neoplasms encompass a wide
variety of tumours including tumors of nerves (malignant
nerve sheath tumor), myofibroblastic tumors (myofibrosarcoma), muscle tumors (leiomyosarcoma, rhabdomyosarcoma), fibroblastic tumors (fibrosarcoma), tumors of
vascular origin (hemangiopericytomas), epithelial
tumors as spindle cell carcinoma, malignant melanoma,
and miscellaneous, including synovial sarcoma.1

Congenital soft tissue tumors represent 1.5-2% of all
pediatric tumors with prevalence of 1:15,000 to 1:27,000
live births.2 Among soft tissue tumors, fibrosarcomas are
the most common tumors under one year of age.3
Fibrosarcoma has varied presentations and has been
confused with vascular malformations as hemangiomas
and AV malformations.
We present a case of fibrosarcoma in a neonate with
initial presentation mimicking cystic hygroma. This
presentation of fibrosarcoma has not been described
earliar in literature. Radiological investigations along
with operative findings and a brief literature review have
been given below.

Malignant spindle cell neoplasms.

Leg swelling.

involved the whole leg of the child below the knee. The
child had continued to grow normally, despite an
increase in the size of the swelling. He was born through
spontaneous vaginal delivery to consanguineous
parents. Examination showed a smiling infant with good
milestones. He was holding his head and did not
appear to have any pain on leg movements. Physical
examination of the leg showed a large swelling in leg,
extending from the level of the knee to the ankle
(Figure 1). X-ray leg showed a large soft tissue mass
along posteromedial aspect of right leg, causing a
saucerisation defect of the underlying bone. Leg
ultrasound showed multiple cysts with thick intervening
septations (Figure 2a). Some of the cysts contained
echogenic foci in them. There was significant blood flow
in the septations. MRI with contrast was done in an
outside institute. Images showed a predominant pattern
of T1 hypointensic and T2 hyperintensic lesion with no
suppression on fat-sat images. Contrast enhanced
images showed enhancing septations (Figure 2b).Taking
into consideration all these findings, a diagnosis of cystic
lymphangioma was made and the child was referred to

CASE REPORT

A 6-month male infant presented to the Radiology
Department with complaints of progressively increasing
swelling of the right leg. According to mother, there was
a small swelling about the size of coat button just above
the ankle at the time of birth. It had increased
progressively and at age of 6 months, the swelling had
1
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Figure 1: Six-month male with leg swelling. At initial presentation, the child
had a large swelling involving the postero-medial aspect of right calf.
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showed a diagnosis of malignant spindle cell neoplasm.
The margins of the excised specimen were clear of
tumor. Final diagnosis of infantile fibrosarcoma was
given after immunohistochemistry.

DISCUSSION

Figure 2a: Ultrasound of the
swelling at 6-month showing multiple
cystic spaces with thick intervening
septations.

Figure 3a: An angiogram of the leg
at 10-month age done prior to
surgical planning, showing splaying
of vessels around the mass with
supply mainly through the anterior
tibial artery. Arrow points to anterior
tibial artery.

Figure 2b: Contrast enhanced MRI
T1WI of calf axial slices (done at an
outside institute), showing multiple
cysts with thick intervening septations
which showed enhancement with IV
contrast with gadolinium.

Figure 3b: Surgical specimen of child
showing a highly necrotic mass.

the paediatric surgeon for
management, who carried out
two sessions of bleomycin
intralesional injections, at an interval of 4 weeks. A dose
of 0.5 mg/kg/per session was prepared in saline. The
cysts were aspirated; and leaving the needle in place,
the prepared solution was injected. The lesion reduced
significantly in size, showing good response to intralesional therapy. Four sessions of bleomycin injection
were carried out with marked reduction in size of the lesion.

After two months of the treatment, the parents again
noticed an increase in size of the swelling. Repeat
ultrasound showed few sonolucent areas and marked
septations with increased flow in the septations. The
injection treatment was repeated. This time the
aspirated fluid was blood-stained. No response to
treatment was observed and the child continued to have
increase in the leg swelling, which alarmed the parents.
The child was not showing normal milestones and was
not able to crawl or stand. At this point, surgery was
planned. An angiogram of the right leg was advised to
see the blood supply of the leg and possible
embolisation prior to surgical intervention (Figure 3a).
On arteriogram, there was a fracture of upper third of the
right tibia with mild angulation at fracture site. Anterior
and posterior tibial arteries were splayed around the
mass. Multiple arterial blushes were noted along the
anterior tibial artery. Embolisation of anterior tibial artery
was done with polyvinyl alcohol (PVA) particles of size
45-150 microns, to reduce tumour blood supply. At
surgery, the surgeon found solid components in a highly
vascularised and necrotic tumour. Above knee,
amputation was performed. The histopathology report

Infantile fibrosarcoma is a rare soft tissue tumour in
paediatric age group, representing about 10% of all childhood sarcomas.4 Most of the tumours present in the first
two years of life, and some cases present at birth. This
case was congenital as the lesion was present at birth
as a small nodule in the leg of the child, which showed
growth as the child grew. Males are more commonly
affected by this tumor.5 Childhood fibrosarcoma carries
a good prognosis compared to adult counterpart with
less chances of distant metastases and an overall good
prognosis with 5-year survival of 80-100%.6

Infantile fibrosarcoma has been confused with
hemangioma and AV malformation. However, this
patient had a markedly cystic appearance of the lesion,
leading to a misdiagnosis of cystic hygroma. This
appearance of spindle cell neoplasms has not been
reported in literature previously.
The septations in the lesion were enhancing in this
lesion. Enhancement of the septations probably should
have alerted to another diagnosis, but our assumption
was a coexistence of hemangioma with cystic hygroma.
Cases of spindle cell neoplasms, presenting as complex
cysts due to tumor necrosis, have been reported.7 These
cysts are not uniform in distribution and show solid
components.7 The initial radiological evaluation did not
show solid component in this child.

This case clearly shows that extensively necrotic malignant
lesions may mimic benign processes. Inadequate
treatment response with progression of the disease
process despite adequate treatment should alert to the
possibility of a different and a more aggressive lesion.
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CASE REPORT

Pulmonary Nodular Amyloidosis Mimicking Metastatic Lung
Lesion in a Patient with Colon Cancer
Waseem M. Hajjar1, Tariq E. Al-Johani2, Mohammed A. Jameel3, Othman T. Almutairi3, Iftikhar Ahmed1,
Adnan W. Hajjar4 and Sami A. Al-Nassar1

ABSTRACT

Amyloidosis is defined as abnormal aggregation of amyloid proteins. Amyloidosis can be localised or systemic affecting
the lung, heart, spleen, liver and kidneys. The most common form of pulmonary amyloidosis is the nodular type. The
disease is idiopathic and linked to many systemic diseases. The clinical manifestations and prognosis of respiratory tract
amyloidosis depends on its etiology and anatomical location. Radiologically, the nodular pulmonary amyloidosis may
appear as single or multiple nodules in any lobe, and, therefore, may mimic as primary pulmonary or metastatic neoplasms.
Here, we report a case of 70-year female who was diagnosed with colon cancer, which was treated by surgery. During
metastatic follow-up, her CT chest showed right lung nodule highly suspicious for metastatic lesion from the colon.
Thoracoscopic wedge resection of the lung nodule done after micro-coil localisation technique under CT guidance. The
histopathology report showed pulmonary nodular amyloidosis. This case indicates that histological examination is
necessary to differentiate a benign pulmonary nodule from a metastatic lung nodule, especially in a patient with underlying
malignancy.
Key Words: Pulmonary amyloidosis. Pulmonary nodule. Lung metastasis.

INTRODUCTION

Amyloidosis is defined as extra-cellular deposits of an
insoluble fibrillar protein with a corrugated plate
structure.1,2 Amyloidosis can be localised to one organ
or it can be systemic and may be seen in the lung, heart,
gastrointestinal tract, liver, spleen, nerves and kidneys.1
In 1877, Lesser described the first respiratory amyloidosis
case.2 Pulmonary amyloidosis, which is an extremely
rare entity, may appear in several forms including
tracheobronchial, nodular or diffuse parenchymal, and
alveolar septal.3 Radiologically, the nodular parenchymal
pulmonary amyloidosis type may appear as single
nodule or multiple nodules in any lobe, and, therefore,
may mimic primary pulmonary or metastatic neoplasms.4
The authors hereby describe this rare coexistence in a
follow-up case of colonic carcinoma.

CASE REPORT

A 70-year female, known case of diabetes mellitus,
dyslipidemia, and hypothyroidism, presented in 2010
1
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with rectal bleeding and was diagnosed with colon
cancer after colonoscopy and biopsy. During staging
work up for colon cancer, Computed Tomography (CT)
scan of the chest showed bilateral faint non-suspicious
small pulmonary and sub-pleural nodules predominantly
in the right side. The patient underwent low anterior
resection for sigmoid cancer. The pulmonary nodules
were followed up yearly by a CT-scan chest with no
changes in sizes. However, in 2016, CT scan chest
showed an increase in the size of one of the right
pulmonary nodules at the anterior segment of the right
upper lobe measuring 16x10 mm as compared with
previous measurement 7x6 mm, and reported as highly
suspicious of metastatic lung nodule (Figures 1A and 1B).
The patient underwent thoracoscopic wedge resection
of the right lung nodule after localising the nodule by
inserting a coil under CT scan guidance and under
fluoroscopy. No postoperative surgical complications
were encountered (Figure 1C).

Histology findings of the lung nodule biopsy showed
deposition of amyloid and calcification (Figure 2). The
biopsy was positively stained with Congo red and
showed the characteristic of apple green birefringence
to confirm the amyloid under polarised light microscope
(Figures 3A and 3B).

DISCUSSION

Virchow described amyloidosis in 1854, as diseases of a
pathological deposition of a misfolded insoluble protein
in any solid organ in the body.2,4,5 The amyloid fibers
under polarised light microscopy reacts characteristically
to Congo red dye, yielding an apple-green birefringence.4
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Figure 1A: Chest CT-scan in 2010 showing a 7x6 mm
right pulmonary nodule (see arrow).

Figure 1B: Chest CT-scan in 2016 showing an
increase in the size of nodule to 16x10 mm.

Figure 1C: Intra-operative view of wedge resection
of the right lung nodule after localising the nodule
by inserting a coil under CT-scan guidance and
under fluoroscopy.

laryngeal, tracheobronchial and parenchymal forms.
Further sub-classification of parenchymal amyloidosis to
focal (nodular) or diffuse (interstitial) classes.5

Nodular pulmonary amyloidosis is the commonest type
of lung amyloidosis according to Mayo clinic data from
1908 to 1993. Hue et al. reported 28 of 48 cases of
nodular type as compared to other types.7 Nodular
pulmonary amyloidosis tends to affect older age
groups.6 The disease has a slow course with a normal
lung function and it has an excellent prognosis as
compared with the diffuse type with a seldom
association with systemic amyloidosis.5-7
Figure 2: Lung tissue showing irregular nodular masses of amyloid and foci
of calcification with patchy inflammation (Haematoxylin & Eosin stain x40).

Figure 3: The lung nodule showing Congo red positivity (A); and showing the
characteristic of apple green birefringence to confirm amyloid (B). Congo red
and Congo red under polarised light x40.

In 1960, Weiss described the histopathological features
of the amyloidosis with the most prominent features as
the presence of amyloid, calcification, dystrophic bone
formation with plasma cells, histiocytic, lymphocytes and
multinucleated giant cell, where the existence of
calcification and ossification suggests the long duration
of the nodule.6 Nodular amyloidosis can exist idiopathically as organ-isolated disease or it can be a sequel of
chronic inflammation or as a part of systemic disease
such as Sjogren's syndrome, multiple myeloma,
lymphoma, or light chain disease.1
Lesser in 1877, described pulmonary amyloidosis for the
first time in the literature.2 Pulmonary amyloidosis is
classified according to Gillmore and Hawkins, into

Patients with nodular pulmonary amyloidosis might
experience cough but the presence of dyspnea
and hemoptysis is uncommon.8 Primary nodular
parenchymal amyloidosis might present as a single
nodule or multiple nodules with calcification or cavitation
on radiographs.4
This patient, who was treated previously for colon
cancer, presented with a radiologically progressing and
suspicious lung nodule, which mandated definitive
histopathology diagnosis for the exclusion of a
primary lung tumor, or lung metastasis, and also to
avoid unnecessary lobectomy. To achieve that, first
localisation of this small intra-parenchymal lung nodule
was done by placing a coil as a marker under CT
guidance. Then under fluoroscopic guidance, a wedge
resection of the nodule along with the coil was
performed by video-assisted thoracoscopic surgery.
However, the histopathology report came as pulmonary
nodular amyloidosis. To date, no case of nodular
pulmonary amyloidosis mimicking lung metastasis has
been reported in Saudi Arabia to the best of our
knowledge.
In conclusion, pulmonary nodular amyloidosis is a rare
disease and must be considered in the differential
diagnosis of a suspicious single lung nodule. The
prognosis is still unclear due to the few reports in the
literature, but the nodular type treated surgically has the
best prognosis as compared to other types.
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CASE REPORT

ABSTRACT

A Case of Vogt-Koyanagi-Harada Syndrome
Mimicking Optic Neuritis
Muhammad Mateen Amir, Atif Masood and Zarmina Khan

Vogt-Koyanagi-Harada syndrome is a rare disease that occurs commonly in pigmented individuals of Asian origin. A 25-year
female presented in medical outpatient department (OPD) of Al-Khidmat Teaching Hospital, Mansoora, Lahore with
headache and neck stiffness. She was referred to eye OPD for the complaint of decreased vision. On examination, there
was 6/24 vision, sluggish pupillary reaction and disc hyperemia in both eyes. She was treated as a case of optic neuritis.
Few days later, she developed bilateral panuveitis, shallow exudative detachments and alopecia. Clinical picture with
normal magnetic resonance imaging (MRI) and laboratory tests helped us in reaching the diagnosis of Vogt-KoyanagiHarada syndrome.
Key Words: Vogt-Koyanagi-Harada syndrome. Uveitis. Optic neuritis. Alopecia.

INTRODUCTION

Vogt-Koyanagi-Harada (VKH) syndrome is a rare disease
that affects multiple systems of the body containing
melanin pigment. The disease is due to T-cell mediated
immunity against melanocytes.1 Diagnostic criteria are
established and include neurological, auditory and
integumentary involvement with bilateral uveitis in the
absence of any other ocular disease and history of
trauma. On the basis of involvement of skin, nervous
system, and eye, the syndrome may be complete,
incomplete, or probable.2

CASE REPORT

A 25-year female presented in medical outpatient
department (OPD) with headache and neck stiffness.
She was referred to eye OPD because of sudden
decrease of visual acuity. On examination, her visual
acuity was 6/24 in both eyes, and she had decreased
color vision, sluggish pupillary reaction and mild disc
hyperemia. Methylprednisolone sodium succinate
1g/day for three days, followed by oral prednisolone,
1mg/kg body weight, was started on suspicion of optic
neuritis. MRI of brain was normal. After 10 days, she
presented again with red eyes with further deterioration
of vision to 6/60 in both eyes. On examination, there was
bilateral panuveitis with keratic precipitates and cells,
and flare in anterior chamber. Vitreous cells and flare

were also present. Optic disc on fundus examination
looked more hyperemic with surrounding edema. No
history of arthritis and no skin or urogenital manifestations
were observed. Topical steroids and cycloplegics were
started. Laboratory tests including anti-nuclear antibody
(ANA) factor, rheumatoid arthritis (RA) factor, serum
angiotensin converting enzyme (ACE) level and
mycodot tests were normal. X-rays of chest and
sacroiliac joints were normal. Subtenon injections of
triamcinolone were given at interval of 5 days in both
eyes. Oral steroids were tapered slowly.
After two weeks, her vision improved to 6/24 in both
eyes. Anterior chamber and vitreous reaction were also
decreased. Fundus examination and optical coherence
tomography (OCT) then showed shallow exudative
detachment (Figure 1a). After six weeks, she also
developed alopecia (Figure 1b). All these features led to

Figure 1a: Exudative detachment
of retina.

Figure 1b: Alopecia.
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Figure 2: Diffuse pigmentary changes and pigment clumping after treatment.
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alopecia occurring after about six weeks along with
normal laboratory reports suggested the diagnosis of
VKH disease. Diffuse pigmentary changes and pigment
clumping of retina, occurring during the resolving stage,
further strengthened the diagnosis in this case.

Figure 3a: Retinal pigment epithelial
folds after four months’ treatment.

Figure 3b: Alopecia improved at
one year.

the diagnosis of VKH syndrome. She had no auditory
symptoms. On subsequent visits, her corrected vision
was 6/12 in both eyes. Exudative detachment was
settled and on fundus examination, there was
depigmentation with pigment clumps present (Figure 2).
Oral prednisolone was tapered off within three months
because of good recovery. The patient's intraocular
pressure (IOP) remained at 12-15mmHg range. Her
corrected visual acuity improved to 6/9 in both eyes after
four months. OCT after four months showed folds in
retinal pigment epithelium (Figure 3a). There was no
recurrence of uveitis one year after the onset of disease
and alopecia improved markedly (Figure 3b).

DISCUSSION

According to the revised diagnostic criteria for VKH
syndrome, this case met all five criteria and thus fits into
complete VKH syndrome.3 Diagnosis of this condition is
mainly clinical and laboratory tests are not helpful.
Patients in prodromal stage usually have meningismus,
in which neck stiffness, headache and nausea may
occur. It is the most common presentation seen by
observers. Patients may have auditory symptoms
including tinnitus and vertigo. The prodromal phase is
followed by uveitic phase in which anterior and/or
posterior uveitis occur. The convalescent stage follows
the uveitic stage a few months later, in which
depigmentation and pigment clumping occur in fundus.
Complications such as cataract, glaucoma and choroidal
neovascularisation may occur during this stage.4
This patient followed the same course of events as
reported in the literature. The initial presentation
mimicked optic neuritis because other manifestations,
such as exudative detachments and alopecia, occured
later. Subclinical choroiditis causing papillitis mimicked
initially as optic neuritis. Case reports of VKH presenting
as optic neuritis have been reported in literature.5
Meningismus was followed by bilateral panuveitis and
areas of exudative detachment. Skin changes of
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Differential diagnosis includes sympathetic ophthalmia,
which was ruled out with a history of absence of trauma.6
Acute posterior multifocal placoid pigment epitheliopathy
may mimic in initial stage but lacks the skin changes. 7
Cases have been reported of VKH presenting with
headache, as long as ten days, before developing
uveitis, or as acute angle closure glaucoma and acute
myelitis.8,9 Previously a case of VKH in Pakistan was
reported.10 The presentation of that case was as
bilateral uveitis without meningismus.10 Our patient had
no recurrence of disease at one year after the onset of
the disease.
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SHORT COMMUNICATION

Comparison of Geometric Design of a
Brand of Stainless Steel K-Files: An In Vitro Study

ABSTRACT

Maryam Saeedullah1 and Syed Wilayat Husain2

The purpose of this experimental study was to determine the diametric variations of a brand of handheld stainless-steel
K-files, acquired from different countries, in accordance with the available standards. 20 Mani stainless-steel K-files of
identical size (ISO#25) were acquired from Pakistan and were designated as Group A while 20 Mani K-files were
purchased from London, UK and designated as Group B. Files were assessed using profile projector Nikon B 24V. Data
was statistically compared with ISO 3630:1 and ADA 101 by one sample T test. Significant difference was found between
Groups A and B. Average discrepancy of Group A fell within the tolerance limit while that of Group B exceeded the limit.
Findings in this study call attention towards adherence to the dimensional standards of stainless-steel endodontic files.
Key Words: Stainless-steel endodontic K-files. Diametric variations. ISO standards.

Nonsurgical root canal treatment, which involves
treatment of vital and necrotic dental pulps, is a credible
method of preserving a tooth that otherwise would need
extraction.1 Early prognosis studies accredited root
canal failures to incomplete obturation. This proved
erroneous as obturation only manifests the efficacy of
the cleaning and shaping. Adequate cleaning and
shaping is a critical factor for long-term success of the
treatment, as preparation governs the effectiveness of
all successive steps, including mechanical debridement,
thorough disinfection, and enhanced canal configuration
for optimized obturation. This is best achieved when the
file design specified by the manufacturer is accurate,
and the taper of the canal following instrumentation
corresponds to the taper of the file.1
Propositions made by Green (1957), Ingle (1961), Heuer
(1963), and Sampeck (1967), provided the basis for the
evolution of international specifications on dimensions of
endodontic files.2 Presently, International Standards
Organization (ISO) 3630-1 and the American Dental
Association (ADA) 101 provide the standards to which
endodontic file is related for overall requirements and
test procedures.2 According to these standards, each file
has a specified diameter at the tip, which increases by
0.02 mm for each millimeter along the length of the file.
Endodontic instrument dimensions are to be measured
employing a microscope with an accuracy of ±0.002 mm,
in accordance with ADA 101.2
1
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Intra- and inter-manufacturer variability in terms of file
dimensions has been an area of exhaustive research in
the past. Dearing et al. compared the diameters of two
brands of stainless-steel K-files, 3mm from the tip and
found the diameters of one brand of files smaller than
the other.3 Kim et al. compared the dimensional
standards of several brands of nickel-titanium rotary
endodontic files and found significant difference from the
nominal diameter.2 Nakagawa et al. indicated that
torsional stiffness increases with an increase in
diameter, accompanied by a decrease in bending
flexibility and resistance to breakage.4

Despite the advancements in fabrication techniques and
standard specifications of endodontic instruments, wide
variations in their dimensions still exist, which not only
have an adverse effect on the quality of obturation; and
hence, longevity of the tooth, but also serve as a
nuisance for the clinician if the established file
dimensions do not conform as a result of manufacturing
error.4 Therefore, this study was aimed at evaluating the
diametric variations of a brand of handheld stainlesssteel K-files (Mani, Inc. Japan) acquired from Pakistan
and United Kingdom.
This experimental study was conducted at the Institute
of Space Technology from January 2017 to March 2017.
Samples included a total of 40 stainless-steel K-files
(Mani, Inc. 8-3 Kiyohara Industrial Park Utsunomiya,
Tochigi, Japan) of identical sizes, (ISO#25, 21mm),
which were acquired from two different countries and
divided into two groups. Group A consisted of 20 K files
(Lot# R151412100) acquired from Rawalpindi/ Islamabad
region in Pakistan, while Group B consisted of 20 K files
(Lot# R110868200) purchased from London, UK. Files
belonging to both the groups were assessed for
diametric variations using Nikon V 24-B profile projector
(U.S.A. 200X, magnification accuracy ±0.0003 mm).
Each file's diameter was measured perpendicular to the
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axis by 1 mm interval starting at D1, corresponding to
the start of working edge, and ending at D16.2

The mean values of diameters of both the groups at
each level are plotted in Figure 1. X-axis represents the
points of measurements from D1 to D16, while Y-axis is
showing the mean diameters.

Statistical analysis by one sample t-test showed
significant difference (p<0.05) between Groups A and B.
Table I: Means and standard deviations of groups A and B in mm.
Groups
D1
A

B

D2
A

B

D3
A

B

D4
A

B

D5
A

B

D6
A

B

D7
A

B

D8
A

B

D9
A

B

D10
A

B

D11
A

B

D12
A

B

D13
A

B

D14
A

B

D15
A

B

D16
A

B
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N

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

20
20

Mean
0.296

0.251

0.325

0.343

0.343

0.276

0.366

0.292

0.382

0.0324
0.394

0.344

0.404

0.363

0.430

0.403

0.477

0.424

0.445

0.436

0.469

0.449

0.480

0.458

0.483

0.441

0.508

0.495

0.525

0.484

0.561

0.546

The average discrepancy calculated for Group A was
0.010mm ±0.019 mm, falling within the tolerance limit of
±0.025 mm.2 While that of Group B, it was -0.027 mm
±0.009 mm, exceeding the tolerance limit and falling
below the nominal diameter. Statistical results for
Groups A and B at each level from D1 to D16 are given
in Table I.
The results are consistent with a previous study done by
Kim et al.2 Even though the diameter of Group A fell
Standard deviation
0.023

0.016

0.025

0.036

0.036

0.018

0.045

0.018

0.048

0.016

0.034

0.020

0.041

0.040

0.051

0.032

0.048

0.043

0.055

0.061

0.048

0.046

0.039

0.040

0.038

0.049

0.038

0.033

0.033

0.035

0.030

0.021

p-value
0.000

0.000
0.000

0.001
0.001

0.000
0.002

0.000
0.008

0.000

0.006

0.000
0.159

0.007
0.102

0.312
0.000

Mean difference
0.026

-0.019
0.035

-0.032
0.033

-0.035
0.036

-0.038
0.032

-0.027
0.024

-0.026
0.014

-0.028
0.020

-0.008
0.047

0.508

-0.007

0.691

-0.006

0.927

-0.002

0.291

-0.010

0.004

-0.028

0.017

-0.022

0.003

-0.025

0.199

-0.010

0.298

0.057

0.002

0.000

0.000

0.000

0.000

-0.015

-0.021

-0.033

-0.070

-0.035

-0.067

-0.024
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of several files systems available on the market and
therefore, the results obtained cannot be generalised.
Hence, to draw a more decisive inference on this matter,
further research is required with several brands of files in
multiple sizes.

The study concluded significant differences between file
dimensions of Groups A and B. Size of the files in Group B
was smaller than the nominal diameter. Simulated
clinical studies for further evaluation of effects of
diametric variations, identified in this study, are required
to convey information regarding the efficacy of these
files in vivo.
Figure 1: Mean diameters of groups A and B in comparison with the standard.

within the tolerance limit of ±0.025 mm, the divergences
found along the lengths of the files may have an impact
on their torsional properties.5 Instruments having
divergent cross-sectional diameters are subjected to
higher levels of torsional stresses during root canal
negotiation. The shallower the cutting flutes and more
uniform the taper and cross-sectional diameter of the
instrument, the more circumferentially the forces
(torsional and flexural stresses) are disseminated along
the instrument shaft, making it more resistant to
breakage.6 Clinically, the greater the file diameter and/or
taper, the greater the stiffness as well as contact area
with dentine, and less the resistance to breakage. 7
Moreover, adequate shaping and filling of the root canal
may not be accomplished in case of file size
discrepancy.8 Hence, Group B files in this study may
have clinical complications like incomplete pulp
eradication and under-obturation associated with them,
owing to their significantly smaller diameter.8
Therefore, in view of the diametric results obtained from
this study, it can be concluded that dimensions of
endodontic files may be different from what the
manufacturer proclaims. It should, however, be
considered that the current study involved only one type
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SHORT COMMUNICATION

A Rare Pathology of Difficult Laparoscopic Cholecystectomy:
Xanthogranulomatous Cholecystitis
Charanjit Singh Milkhu1, Fazain Jarral2, Daniel Raw2, Ajaykumar Maliyakkal2, Adam Fadra1
and Muhammad Hanif Shiwani2

ABSTRACT

Xanthogranulomatous cholecystitis (XGC) is a rare inflammatory condition of the gallbladder (GB). Preoperatively, it is a
diagnostic challenge. One thousand and seventy-nine laparoscopic cholecystectomy (LC) patients from September 2012
to June 2015 were retrospectively reviewed. Fourteen patients were identified with XGC. An analysis was carried out on
this group of patients looking at postoperative pathology results, preoperative radiology, operative findings and outcome.
The overall frequency of XGC was 1.3%. A thick walled GB was found in 11 patients on preoperative imaging.
Retrospectively suggestive feature thick gallbladder walls with low attenuation mural nodules. No suspicion of cancer was
demonstrated in the final histology or preoperatively. Five cases (36%) perforated intraoperatively. Although all were
surgically challenging, no conversions to open were performed. The perforation risk could be higher. A difficult
cholecystectomy should alert a surgeon to consider XGC as a diagnosis. Contrary to the popular belief, XGC was found
to be difficult to differentiate from infection rather than malignancy.
Key Words:

Laparoscopic cholecystectomy. Xanthogranulomatous cholecystitis. Cholecystitis. Gall bladder wall thickening. Mural nodules.

Xanthogranulomatous cholecystitis (XGC) is an
inflammatory disease of the gallbladder (GB) and has an
incidence of 0.7 - 10%.1
It is frequently misdiagnosed due to its ability to mimic
gallbladder cancer pre- and intra-operatively.1 XGC had
been described as a variant of chronic cholecystitis.
However, XGC is considered to be an active and
destructive condition that could lead to significant
morbidity. Thus, it should be considered a distinct clinical
entity compared to chronic cholecystitis.3 XGC may be
radiologically and pathologically difficult to differentiate
from malignancy.4
The acute presentation of XGC (inflammation with
jaundice, pain, radiological GB wall thickening) can be
similar to other acute biliary disease, making a clinical
diagnosis very challenging and operative management
can lead to a higher LC conversion rate.1,2

One thousand and seventy-nine patients having
cholecystectomy operation were identified from the
hospital's pathological database between September
2012 and June 2015. The SNOMED-CT (Systematised
Nomenclature of Medicine-Clinical Terms) result
descriptions were used to identify patients with a
histopathological diagnosis of XGC within this large
cohort of cholecystectomy patients as an objective way
1
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of identifying patients with XGC. Of these patients, 14
(frequency 1.3%) had a diagnosis of XGC histopathologically. All patients with XGC, according to the
SNOMED-CT classification, were included. The
remaining patients were excluded. All 14 patients had a
histopathological diagnosis of XGC with no evidence of
dysplasia or malignancy (14/14 = 100%). Four different
consultant pathologists prospectively reported the
results with a distribution of 6:3:2:3. This illustrated
simply that histopathologically XGC was identifiable by a
variety of clinicians. The full histopathological reports
were identified, using the hospital’s electronic reporting
system (ICE).
PACS software was used to review the radiology images
and reports. The preoperative radiology findings (including
ultrasound/MRCP/CT) for these patients found normal
findings (3/14=21%), gallbladder fossa inflammatory
changes (including oedematous wall/ cholecystitis/
inflammatory changes/free fluid in GB fossa/thick walled
gallbladder, 11/14=79%), irregular GB wall (1/14=7%),
and empyema (1/14=7%).
Independent blinded review of preoperative radiology
investigations by two independent radiologists did not
suspect any cases of XGC or gallbladder cancer. On
further review of the radiology investigations with the
known diagnosis of XGC, 1/14 (7%) and 2/14 (14%)
reports were thought to be 'suggestive' of XGC. The
'suggestive' features, although very difficult to fully
distinguish from severe acute/acute on chronic infection
and cancer, were marked GB wall thickening with low
attenuation mural nodules.
The intraoperative findings were identified from the
operation notes on the hospital's electronic operation
note system (ORMIS)/operative notes in the patient's
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medical records. The findings intraoperatively were:
empyema (2/14=14%), shrivelled GB (2/14=14%),
cholecystitis (2/14=14%), thick walled GB (7/14=50%),
and adhesions (7/14=50%).
The perforation rate intraoperatively was 36% (5/14).
There was 0% LC conversion to open cholecystectomy.
All LCs were documented (from operative notes when
analysed retrospectively) as being difficult operatively
(14/14=100%).

XGC is a rare diagnosis, of which there is much
concern due to its potential characteristics to mimic
gallbladder carcinoma radiologically, intraoperatively
and pathologically.1-4 It is thought to predominantly affect
female patients between the ages of 60-70 years.6

Studies have also suggested a higher than normal
conversion rate from LC to open cholecystectomy.2 The
frequency of XGC in this patient population was 1.3%,
which was at the bottom end of the larger spectrum
documented in the literature.1 There was no histopathological features in these 14 patients suggesting a
potential diagnosis of gallbladder cancer. This went
against the suggestions in the literature of XGC
histopathologically mimicking GB cancer.1-4

Ultrasonographically, the GB in XGC is documented as
having a moderate/marked thickened wall containing
hypoechoic bands/nodules within.6 Other sonographic
findings include stones, biliary dilatation intrahepatically, fluid pericholecystically and disruption of the
mucosal line.6 The present preoperative imaging varied
from normal findings to cholecystitis with possible
perforation and empyema. Analysis of these patients in
this study demonstrated no clear radiological evidence
that could predict XGC preoperatively. There was some
correlation with findings from previous studies showing
thickened gallbladder walls2, but this cannot be
predictive of XGC alone. The radiological reports for the
patients in this series did not suspect the possibility of
gallbladder cancer as a differential diagnosis. Therefore,
in this series, XGC did not appear to mimic gallbladder
cancer radiologically or histopathologically.

Following an independent blinded re-evaluation of the
preoperative radiological investigations by two
radiologists, neither one was able to suggest a diagnosis
of XGC. Moreover, there was no suggestion of
gallbladder cancer. However, once the diagnosis was
known to the radiologist and secondary review of the
radiology was carried out, radiology investigations were

still thought to be 'suggestive' of XGC, but not
gallbladder cancer. This would also suggest that it is still
difficult to identify typical features of XGC radiologically,
due to a lack of specific features, most probably
because of the significant overlap of the radiological
findings with other acute biliary disease.
Clinically, it is very hard to distinguish XGC from
cholecystitis/empyema before or during the surgery due
to similar features. The distinguishing factor, between
these and XGC, appears to be one of the histological
diagnoses following LC.

A previous study's observation suggests that LC were
more arduous and hazardous in patients with XGC. 1 The
authors, therefore, acknowledge that the potential for
conversion was present as all procedures were
surgically challenging. Therefore, when encountered
with a difficult gallbladder at LC, the diagnosis of XGC
should be considered.
This study showed that radiologically XGC proved
difficult to be distinguished from infection rather than a
diagnosis of GB cancer. Given this, establishing a preoperative diagnosis of XGC would allow the surgeon to
book more theatre time, alert theatre staff for the
requirement of a conversion tray for these cases, and
avoid planning day case surgery for these cases.
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LETTER TO THE EDITOR

Basal Cell Ameloblastoma of
Mandible: A Case with
Proposed Diagnostic Criteria

Sir,
Ameloblastomas are benign tumors, whose importance
lies in its potential to grow into enormous size with
resulting bone deformity.1 Clinically and radiographically,
ameloblastomas are categorised in three different
patterns, namely; (1) Solid multicystic ameloblastoma
(SMA), (2) Unicystic ameloblastoma and (3) Peripheral
ameloblastoma.2 SMAs are further classified in follicular,
acanthomatous, granular cell, plexiform and basal cell
pattern. Basal cell pattern of ameloblastoma is rarest
among all the histopathological subtypes. Basal cell
pattern, histopathologically showing uniform nests of
basaloid cells, shows dark basophilic staining.3
A 37-year male presented to the Department of Oral
Medicine and Radiology, NIMS Dental College for the
evaluation of a painful swelling on his right lower back
region of the jaw for 1 year. The swelling was initially
small and painless; gradually it became bigger in
dimension. Past medical history and family history were
non-contributory. Past dental history revealed root canal
treatment of #14, #15, #24, #25, #35 and #46 and
restoration of #47. Intra-oral examination revealed a firm
to hard swelling, extending from the tooth #45 to the
angle of the mandible, measuring 3 × 2 cm. The overlying
skin of the swelling was normal in color without any sign
of ulceration. There were no discharge and pulsation
found. Panoramic radiograph revealed a multilocular
radiolucency extending from the root of #47 to the angle
of the mandible (Figure 1a). Hemimandibulectomy was
done with the extraction of #47 under general
anesthesia, ID canal was not preserved. Reconstruction
of the defect was done with 2 mm reconstruction plate.
Follow-up period of 2 years was uneventful. The excised
specimen was submitted to the Department of Oral and
Maxillofacial Pathology for microscopical evaluation. An
informed consent of the patient was taken for the
publication of this case. Prior to the submission, the
case was approved by Institutional Review Board (IRB)
of our university and allotted IRB number NIMSD227/14.

Microscopical examination of soft tissue section
revealed numerous sheets of basaloid cells (Figure 1b)
with the peripheral arrangement of cuboidal cells with
reversal of nuclear polarity and central basaloid like cells
with highly intense basophilic staining, contrary to the
ameloblastomatous follicle (Figure 1c). The nests were
divided by sparse connective tissue septa, giving the
lesion a lobular architecture (Figure 1d). Based on
332

Figure 1: (a) Multilocular radiolucent lesion of right posterior mandible,
(b) Numerous sheets of tumor cells (Hematoxylin and Eosin stain X10),
(c) Sheets of basaloid cells with peripheral cuboidal cells and central
basaloid cells (Hematoxylin and Eosin stain X20), (d) Sheets of basaloid
cells with higly intense basophilic staining and peripheral cells show reversal
of polarity, the sheets are separated by sparse connective tissue septa
(Hematoxylin and Eosin stain X40).

Table I: Diagnostic criteria for basal cell ameloblastoma.

1. Tumor cells arranged in the form of sheets rather than a follicle.

2. Sheets of tumor cells consist of peripheral cuboidal or short columnar cells
rather than tall columnar cells. These cells exhibit reversal of nuclear polarity.

3. Central cells resemble basaloid cells, they may be polyhedral or spindle with
highly intense basophilic staining rather than stellate reticulum like cells,
which are the hallmark of ameloblastomatous follicle. Staining intensity of
both central and peripheral cells appears equal.
4. Tumor cells show positive expression for cytokertin AE1, KL3, MNF 116 and
negative expression for BeR - EP4 and CD 117, CK 7, CK8, CK10, CK18,
CK20 and EMA.

histopathological features, a final diagnosis of basal cell
ameloblastoma (BCA) was given.

BCA is a rare variant of ameloblastoma. Histopathologically,
it shows apparently benign features; however, with a
close resemblance to the basal variant of certain other
tumors, i.e. basaloid squamous cell carcinoma (BSCC),
basal cell carcinoma (BCC), adenoid cystic carcinoma
(ACC), basal cell adenoma etc. BCA often produces a
diagnostic difficulty to the oral pathologists.4 Differentiation
of BCA with highly malignant tumors, i.e. central BSCC
and central ACC is extremely important in order to direct
the definitive treatment approach and avoidance of
aggressive mode of treatment. An exhaustive literature
review did not reveal any diagnostic criteria to diagnose
BCA. Diagnostic criteria, based on histopathological and
immunohistochemical features, proposed here, are
shown in Table I.
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It is concluded that BCA is a rare, benign histopathological
variant of ameloblastoma. It has the same prognosis as
SMA, and the importance of BCA lies in its differentiation
from histopathologically resembling; but malignant
tumors, i.e. BSCC, BCC, and ACC for avoiding the
aggressive treatment modalities.
We hope that the diagnostic criteria, proposed in this
paper, will be useful for pathologists and oral pathologists
to make a proper diagnosis on incisional and excisional
biopsies, which will guide the surgeons to perform a
précise treatment and proper follow-up.
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LETTER TO THE EDITOR

A Case of Sitagliptin-Induced
Mild Acute Pancreatitis

Sir,

Acute pancreatitis (AP) is characterised by inflammatory
destruction of the gland due to early activation of the
pancreatic proteolytic enzymes. Drug-induced AP
accounts for only 0.1-2 % of AP.1 One of these drugs is
dipeptidyl peptidase-4 inhibitor (DPP-4i). Association
between AP and Sitagliptin, a DPP-4i, was initially
described in a transgenic rat model.2 We aim to present
a case of AP in a diabetic elderly, which was likely
associated with Sitagliptin treatment.
A 73-year diabetic woman with abdominal pain, nausea
and vomiting presented to our clinic. Her pain was
located mainly in the epigastrium, radiating to back,
relieving by leaning forward, exacerbated by lying back
and lasting for last 4 hours. No previous abdominal pain
history was noted. She had type 2 diabetes mellitus,
hypertension and ischemic heart disease for 8-10 years.
History was not relevant to previous pancreatitis
episodes, alcohol abuse, abdominal trauma, recent insect
bite, hyperlipidemia or hypercalcemia. She was on
Candesartan 12.5 mg, Nebivolol 5 mg, Sitagliptin 100 mg
and insulin treatment. Sitagliptin was added to her antidiabetic treatment 18 months ago. Vital signs and entire
physical examination was normal except epigastric
tenderness. Laboratory tests revealed elevated amylase
>3010 U/L (reference range: 20-160 U/L) and lipase
>1200U/L (reference range: 22-51 U/L). Abdominal
magnetic resonance imaging (MRI) revealed enlargement of pancreatic head, and fluid collection around
pancreatic head, indicating AP. The Bedside Index of
Severty in AP (BISAP) score of the patient was 1, so, the
case was classified as mild AP and discharged on 8th
day of treatment without any complication.

Sitagliptin is associated with mild but statistically
significant elevations in amylase and lipase levels.3 In a
study of transgenic mice, it has been shown that
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Sitagliptin is associated with the development of focal
necrotising AP and fibrotic exocrine pancreatic changes.2
In TECOS trial, 23 out of 7,332 participants receiving
Sitagliptin, and 12 out of the 7,339 in placebo group
were reported to develop AP.4 Of 23 cases, 4 were
severe pancreatitis cases in Sitagliptin receiving group. 4
The rate of AP is increased as the Sitagliptin treatment
is prolonged over 9 months.4 This case was receiving
Sitagliptin for the last 18 months.
We think that, although rare, patients on Sitagliptin may
develop AP. Therefore, physicians should not overlook
the possibility of Sitagliptin-induced AP in patients
presenting with typical symptoms, and should pay
particular attention to subjects received Sitagliptin for
more than one year.
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LETTER TO THE EDITOR

Predatory Journals: When
Publications Fall Prey

Sir,

Scientific publications, through peer-reviewed literature,
have historically educated the clinicians and the
research community.1 In recent times, the growing
availability of digital publications and open-access
publishing opportunities have made clinical research
easier for publication and to disseminate knowledge. 2
Taking advantage of this open-access model, there has
been an exponential rise over the last few years in the
number of predatory journals – these journals charge the
authors large fees, use aggressive marketing tactics,
promising quick review and open-access publishing
opportunities; but often with minimal/no quality control.
The motive of these predatory journals is financial gain,
thus corrupting the peer review process, which is often
absent or cursory.3 This is detrimental to the scientific
community, as potentially unsafe scientific practice may
get adopted into clinical practice.1
Predatory journals often bypass the guidance provided
by the Committee on Publication Ethics (COPE) aimed
at ensuring quality and transparency.2 The extent of the
problem was highlighted by Jeffrey Beall, who created
Beall's List; a register that monitors dubious journals.
There are already several hundred predatory journals on
this list.4 An electronic search by Hansoti et al. found that
45% of all open-access journals in the field of
Emergency Medicine were likely to be predatory in
nature.1 To highlight the nature of the problem,
Bohannon submitted a fictitious paper from made-up
authors, purposefully on flawed research methods and
findings, such that any robust peer review would have
resulted in its rejection.5 It was submitted to 304 openaccess journals; 52% accepted the paper, 32% rejected
it, and the rest did not respond.5
Predatory journals are often found to be dishonest and
fake; some even use names of well known and eminent
academics or clinicians as members of their editorial
board without their permission.2 These journals often
pretend to be based in the USA, while many actually
operate from offices based in India, and increasingly in
Africa.2 Predatory journals generally do not index their
articles in reputable indexing systems such as PubMed,
MedLine, EMBASE, SCOPUS, EBSCO Publishing's
Electronic Databases, among others – articles are,
therefore, not identifiable through standard search
systems.6 Memon wrote an article on the situation of
publishing research articles from medical universities
based in Pakistan and detailed how there is a preference

for quantity over quality for incentives, such as getting
promotions and pay increments irrespective of where
the paper got published.7

Every day, academic and published clinical researchers
receive several spam email requests to publish articles,
often through words of flattery from the editor/editorial
board members, which state how impressed they are by
the addressee's credentials and their published work in
the scientific literature.2 Although anecdotal, to highlight
the nature of the problem, the senior author of this paper
monitored one of his email addresses over the previous
4½ months; wherein 535 spam emails (i.e. 4 such daily
requests) from different predatory journals were
received with various schemes and discounts offered. A
study by Mercier et al. recorded all unsolicited electronic
invitations received from a number of potential predatory
publisher or conference organiser, using a single email
address over a 12-month period. A total of 502 such
invitations were recorded; only 35.5% of these were
related to the author's research interest, and 210
invitations related to potentially fraudulent conferences
or meetings.8

It is important to increase awareness regarding
predatory journals; as we hope this article will play a role
in publicising the issue. Experienced researchers need
to highlight this issue to inexperienced colleagues.
Working with authors, with an extensive publishing track
record, is likely to give new authors an idea about the
publishing landscape within a particular field of research
along with other perks, e.g. internal peer review and
feedback, training in how to write and edit an article, and
how to choose the right journal to submit their work.2,9
There is a need for some user-friendly tools to help
identify the predatory journals. A website: www.
thinkchecksubmit.org is one such campaign that
empowers authors to evaluate the trustworthiness of a
journal or its publisher. By using a simple checklist
provided on their website, prospective authors can make
an informed choice before submitting their articles for
review. This website has published a valuable checklist
(reproduced here with permission) for authors to consider
when selecting a journal:
•

Do you or your colleagues know the journal?

•

Is the journal clear about the type of peer review it uses?

•
•
•
•
•
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Can you easily identify and contact the publisher?
Are papers indexed in services that you use?
Is it clear what fees will be charged?

Do you recognise the editorial board?

Do members of the editorial board mention the journal
on their own websites?
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•

Is the publisher a member of a recognised industry
initiative? [e.g. the Committee on Publication Ethics
(COPE), Directory of Open Access Journals (DOAJ),
Open Access Scholarly Publishers' Association
(OASPA)].

Predatory journals exert a harmful influence on the
scientific community, undermining the basic principles
upon which the merits of scientific research are established.
Clear guidance and vigil is needed for publishing
research in legitimate journals. The researchers should
refrain from citing articles from predatory journals or
adapting findings of such research in their clinical
practice. The emphasis should be on quality rather than
quantity, as a measure of academic performance.
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INSTRUCTIONS TO AUTHORS

The JCPSP agrees to accept manuscripts prepared in accordance with the “Uniform Requirements submitted to the Biomedical Journals” as
approved by the International Committee of Medical Journal Editors (ICMJE) guidelines, published in the British Medical Journal 1991;
302:334-41, printed in the JCPSP, Vol. 3 No. 2, April – June, 1993, updated and reprinted in 2003, 2007, 2008, 2012 and January 2017, Vol. 27(1).
All material submitted for publication should be sent
exclusively to the Journal of the College of Physicians and
Surgeons, Pakistan. Work that has already been reported in a
published paper or is described in a paper sent or accepted
elsewhere for publication should not be submitted. Multiple or
duplicate submission of the same work to other journal should
be avoided as this fall into the category of publication fraud and
are liable for disciplinary consequences, including reporting to
Pakistan Medical & Dental Council and Higher Education
Commission. A complete report following publication of a
preliminary report, usually in the form of an abstract, or a paper
that has been presented at a scientific meeting, if not published
in full in a proceedings or similar publication, may be
submitted. Press reports of meetings will not be considered as
breach of this rule, but additional data or copies of tables and
illustrations should not amplify such reports. In case of doubt,
a copy of the published material should be included with a
manuscript for editors' consideration.
Authors can submit their articles by post or by E-mail:
publications@cpsp.edu.pk to the Managing Editor, Journal of
the College of Physicians and Surgeons Pakistan. Article can
also be submitted by post or by hand on a Compact Disc (CD)
with three hard copies (laser copies or inkjet, photocopies are
not accepted). Articles submitted by E-mail are preferred mode
of submission and do not require any hard copy or CD.

All authors and co-authors must provide their contact telephone/
cell numbers and E-mail addresses on the manuscript.
A duly filled-in author's certification proforma is mandatory for
publication. The duly signed ACP must be returned to the
Journal's office as soon as possible. The sequence/ order of
the authors on ACP once submitted shall not be changed at
any stage. Delay in submitting the ACP will result in delay in
the processing and publication of the manuscript.
It is mandatory to provide the institutional ethical review board/
committee approval for all research articles, at the time of
submission of article. Justification for Omission is to be
provided in excepted cases.

The editors reserve the right to edit the accepted article to
conform to the house-style of the journal.
General archival and linguistic instructions

Authors should submit the manuscript typed in MS Word.
Manuscripts should be written in English in British or American
style/format (same style should be followed throughout the
whole text), in past tense and third person form of address.
Sentences should not start with a number or figure. Any
illustrations or photographs should also be sent in duplicate.
Components of manuscript should be in the following
sequence: a title page (containing names of authors, their
postal and Email addresses, fax and phone numbers, including
mobile phone number of the corresponding author), abstract,
key words, text, references, tables (each table, complete with
title and footnotes) and legends for illustrations and
photographs. Each component should begin on a new page.
The manuscript should be typed in double spacing as a single
column on A4 (8-1/2" x 11" or 21.5 cm x 28.0 cm), white bond
paper with one inch (2.5 cm) margin on one side.
Sub-headings should not be used in any section of the script
except in the abstract. In survey and other studies, comments
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in verbatim should not be stated from a participating group.
Acknowledgements are only printed for financing of a study or
for acknowledging a previous linked work.
From January 2015, all randomized trials should also provide
a proof of being registered at the International RCT Registry.
Material for publication

The material submitted for publication may be in the form of an
Original research (Randomized controlled trial - RCT, Metaanalysis of RCT, Quasi experimental study, Case Control
study, Cohort study, Observational Study with statistical
support etc), a Review Article, Commentary, a Case Report,
Recent Advances, New techniques, Debates, Adverse Drug
Reports, Current Practices, Clinical Practice Article, Short
Article, KAP (Knowledge, Attitudes, Practices) study, An Audit
Report, Evidence Based Report, Short Communication or a
Letter to the Editor. Ideas and Innovations can be reported as
changes made by the authors to an existing technique or
development of a new technique or instrument. A mere
description of a technique without any practical experience or
innovation will be considered as an update and not an original
article. Any study ending three years prior to date of
submission is judged by Editorial Board for its suitability as
many changes take place over the period of time, subject to
area of the study. Studies more than three years old are not
entertained. In exceptional cases, if Editorial Board is of the
view that data is important, an extension of one year may be
granted. JCPCP also does not accept multiple studies/multiple
end publications gathered/derived from a single research
project or data (wholly or in part) known as 'salami slices'.
The Journal discourages submission of more than one article
dealing with related aspects of the same study. The journal
also discourages the submission of case reports unless
unreported from Pakistan. Unusual but already reported cases
should, therefore, be submitted as letters to the editor.
Non-English language articles are not entertained at JCPSP at
the present. Citing of the same is also discouraged.

Original articles should normally report original research of
relevance to clinical medicine. The original paper should be of
about 2000-2500 words excluding abstract and references. It
should contain a structured abstract of about 250 words. Three
to 10 keywords should be given for an original article as per
MeSH (Medical Subject Headings). There should be no more
than three tables or illustrations. The data should be supported
with 20 to 25 references, which should include local as well as
international references. Most of the references should be from
last five years from the date of submission.

Clinical Practice Article is a category under which all simple
observational case series are entertained. The length of such
article should be around 1500 - 1600 words with 15 - 20
references. The rest of the format should be that of an original
article. KAP studies, Audit reports, Current Practices, Survey
reports and Short Articles are also written on the format of
Clinical Practice Article. Evidence based reports must have at
least 10 cases and word count of 1000 - 1200 words with 10 12 references and not more than 2 tables or illustrations. It
should contain a non-structured abstract of about 150 words.
Short communications should be of about 1000 - 1200 words,
having a non-structured abstract of about 150 words with two
tables or illustrations and not more than 10 references. Clinical
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case reports must be of academic and educational value and
provide relevance of the disease being reported as unusual.
Brief or negative research findings may appear in this section.
The word count of case report should be 800 words with a
minimum of 3 key words. It should have a non-structured
abstract of about 100 - 150 words (case specific) with maximum
of 5 - 6 references. Not more than 2 figures shall be accepted

Review article should consist of critical overview/analysis of
some relatively narrow topic providing background and the
recent development with the reference of original literature. It
should incorporate author's original work on the same subject.
The length of the review article should be of 2500 to 3000
words with minimum of 40 and maximum of 60 references. It
should have non-structured abstract of 150 words with
minimum 3 key words. An author can write a review article only
if he/she has written a minimum of three original research
articles and some case reports on the same topic.
Letters should normally not exceed 400 words, with not more
than 5 references and be signed by all the authors-maximum
3 are allowed. Preference is given to those that take up points
made in contributions published recently in the journal. Letters
may be published with a response from the author of the article
being discussed. Discussions beyond the initial letter and
response will not be entertained for publication. Letters to the
editor may be sent for peer review if they report a scientific
data. Editorials are written upon invitation.

Between 3 to 10 key words should be given for all the category
of manuscripts under the abstracts as per mesh [medical subject
heading].
Dissertation / thesis based article

An article, based on dissertation, approved by REU [Research
Evaluation Unit] of CPSP, which was submitted as part of the
requirement for a Fellowship examination of the CPSP, can be
sent for publication provided the data is not more than three
years old. A copy of approval letters of synopsis and
dissertation obtained from REU must be submitted with the
research paper.
Approval of synopsis from REU is required for two research
articles submitted for publication in JCPSP from candidates
opting to write and publish articles in lieu of dissertation for
appearing in first Fellowship examination of CPSP. Approval of
synopsis is not required for an article submitted for publication
for second fellowship examination in lieu of dissertation. The
main difference between an article and a dissertation is the
length of the manuscript, word count, illustrations and
reference numbers. Dissertation based article should be rewritten in accordance with the journal's instructions to the
author guidelines.

Ethical considerations

Authorship criteria: The journal follows the authorship criteria
conforming to the ICMJE definition of authorship (www.icmje.org).
All the four conditions are to be fulfilled. Practices of ghost and
gift authorship are strongly discouraged.

Plagiarism and other Publication Misconduct (Fabrication
(picture as well), falsification, salami slice, duplicate submission,
redundant publication, multiple submission, selective and
misleading reporting, selective and misleading referencing are
liable to strict action .
All publication misconducts are dealt by first asking the
corresponding author an explanation in view of the available
evidence. In case of non -response or unsatisfactory response
from the authors, the manuscript is dropped from consideration
if unpublished and retracted if published. Due notice of
retraction will be given in print and on the website. The authors
will be blacklisted for further submissions and considerations
at the Journal. The authors' institutional Head will also be
informed of the action in such a case. The other Editorial
Associations may also be informed.

If tables, illustrations or photographs, which have already been
published, are included, a letter of permission for re-publication
should be obtained from author (s) as well as the editor of the
journal where it was previously published. Written permission
to reproduce photographs of patients, whose identity is not
disguised, should be sent with the manuscript; otherwise the
eyes will be blackened out. If a medicine is used, generic name
should be used. The commercial name may, however, be
mentioned only within brackets, only if necessary. In case of
medicine or device or any material indicated in text, a
declaration by author/s should be submitted that no monetary
benefit has been taken from manufacturer/importer of that
product by any author. In case of experimental interventions,
permission from ethical committee of the hospital should be
taken beforehand. Any other conflict of interest must be
disclosed. All interventional studies submitted for publication
should carry Institutional Ethical & Research Committee
approval letter.

Ethical consideration regarding the intervention, added cost of
test, and particularly the management of control in case-control
comparisons of trials should be addressed: multi-centric
authors' affiliation will be asked to be authenticated by
provision of permission letters from ethical boards or the heads
of involved institutes.
Tables and illustrations

Review Process

Legends to illustrations should be typed on the same sheet.
Tables should be simple, and should supplement rather than
duplicate information in the text; tables repeating information
will be omitted. Each table should have a title and be typed in
double space without horizontal and vertical lines on an
8-1/2" x 11" (21.5 x 28.0 centimeters) paper. Tables should be
numbered consecutively with Roman numerals in the order
they are mentioned in the text. Page number should be in the
upper right corner. If abbreviations are used, they should be
explained in footnotes. When Graphs, scatter grams, or
histograms are submitted, the numerical data on which they
are based should be supplied. All graphs should be made with
MS Excel and other Windows/Macintosh compatible software
such as SAS and be sent as a separate Excel file, even if
merged in the manuscript.

In case of conflict or disputed articles, the matter is discussed
with the Chief Editor and finally to a Third party ombudsman as
nominated by the Chief Editor.

System International (S.I) Unit measurement should be used.
Imperial measurement units like inches, feet etc are not
acceptable.

Article shall undergo routine editorial processing including
external review based upon which final decision shall be made
for publication. Such articles, if approved, shall be published
under the disclosure by author that 'it is a Dissertation based
article'.
All manuscripts submitted to JCPS are submitted to external
peer- review, as a double-blind process. Comments from at
least, preferably three reviewers from the same specialty, and
different city or at least institute are required. Every reviewer is
awarded CME credits and an honorarium. An average of three
weeks' time is given to reviewers for reviewing the manuscript.
A single manuscript is sent to any reviewer at a time. The
editors do not serve peer reviewers for the journal.
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Figures and photographs

Photographs, X-rays, CT scans, MRI and photomicro-graphs
should be sent in digital format with a minimum resolution of
3.2 mega pixels in JPEG compression. Photographs must be
sharply focused. Most photographs taken with a mobile phone
camera do not fulfill the necessary requirements and,
therefore, not acceptable for printing. The background of
photographs must be neutral and preferably white. The
photographs submitted must be those originally taken as such
by a camera without manipulating them digitally. The hard copy
of the photographs if sent, must be unmounted, glossy prints,
5" x 7" (12.7 x 17.3 centimeters) in size. They may be in black
and white or in color. Negatives, transparencies, and X-ray
films should not be submitted. Numerical number of the figure
and the name of the article should be written on the back of
each figure/photograph. Scanned photographs must have 300
or more dpi resolution. The author must identify the top of the
figure. These figures and photographs must be cited in the text
in consecutive order. Legends for photomicrographs should
indicate the magnification, internal scale and the method of
staining. Photographs of published articles will not be returned.
If photographs of patients are used, either they should not be
identifiable or the photographs should be accompanied by
written permission to use them.
References

References should be numbered in the order in which they are
cited in the text. At the end of the article, the full list of
references should give the names and initials of all authors
(if there are more than six, only the first six should be given
followed by et al.). The authors' names are followed by the title
of the article; title of the journal, abbreviated according to the
style of the Index Medicus (see "List of Journals Indexed,"
printed yearly in the January issue of Index Medicus); year,
volume and page number; e.g.: Hall RR. The healing of tissues
by C02 laser. Br J Surg 1971; 58:222-225 (Vancouver style).
Reference to books should give the names of editors, place of
publication, publisher, year and page numbers. The author
must verify the references against the original documents
before submitting the article. The Editorial Board may ask
authors to submit either soft or hard copy (full length) of all the
articles cited in the reference part of the manuscript.
Abstract

Abstract of an original article should be in structured format
with the following subheadings:

i. Objective. ii. Design. iii. Place & duration of study. iv. Patients
& Methods. v. Results. vi. Conclusion. Four elements should
be addressed: why was the study started, what was done,
what was found, and what did it mean? Why was the study
started is the objective. What was done constitutes the
methodology and should include patients or other participants,
interventions, and outcome measures. What was found is the
results, and what did it mean constitutes the conclusion. Label
each section clearly with the appropriate subheadings.
Background is not needed in an abstract. The total word count
of abstract should be about 250 words. A minimum of 3 Key
words as per MeSH (Medical Subject Headings) should be
written at the end of abstract.
A non structured abstract should be written as case specific
statement for case reports with a minimum of three key words.
Introduction

This section should include the purpose of the article after
giving brief literature review strictly related to objective of the
study. The rationale for the study or observation should be
summarized. Only strictly pertinent references should be cited
and the subject should not be extensively reviewed. It is
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preferable not to cite more than 10 references in this segment.
Pertinent use of reference to augment support from literature is
warranted which means, not more than 2 to 3 references be
used for an observation. Data, methodology or conclusion from
the work being reported should not be presented in this
section. It should end with a statement of the study objective.
Methods

Study design and sampling methods should be mentioned.
Obsolete terms such as retrospective studies should not be
used. The selection of the observational or experimental
subjects (patients or experimental animals, including controls)
should be described clearly. The methods and the apparatus
used should be identified (with the manufacturer's name and
address in parentheses), and procedures be described in
sufficient detail to allow other workers to reproduce the results.
References to established methods should be given, including
statistical methods. References and brief descriptions for
methods that have been published but are not well-known
should be provided; only new or substantially modified
methods should be described in detail, giving reasons for using
them, and evaluating their limitations. All drugs and chemicals
used should be identified precisely, including generic name (s),
dose(s), and route(s) of administration.
For statistical analysis, the specific test used should be named,
preferably with reference for an uncommon test. Exact pvalues and 95% confidence interval (CI) limits must be
mentioned instead of only stating greater or less than level of
significance. All percentages must be accompanied with
actual numbers. SPSS output sheet must be attached with
manuscript to clarify results (p-values).
Results

These should be presented in a logical sequence in the text,
tables, and illustrations. All the data in the tables or illustrations
should not be repeated in the text; only important observations
should be emphasized or summarized with due statement of
demographic details. No opinion should be given in this part of
the text.
Discussion

This section should include author's comment on the results,
supported with contemporary references, including arguments
and analysis of identical work done by other workers. Study
limitations should also be mentioned. A summary is not
required. JCPSP does not publish any acknowledgement to
the work done. Any conflict of interest, however, must be
mentioned at the end of discussion in a separate heading.
Conclusion

Conclusion should be provided under separate heading and
highlight new aspects arising from the study. It should be in
accordance with the objectives. No recommendations are
needed under this heading.
Peer review

Every paper will be read by at least two staff editors of the
Editorial Board. The papers selected will then be sent to two
external reviewers. If statistical analysis is included, further
examination by a staff statistician will be carried out. The staff
Bibliographer also examines and authenticates the references
and checks for plagiarism.
Assurances

Authors should provide the following information in appropriate
places in the manuscript:

• A statement that the research protocol was approved by the
relevant institutional review boards or ethics committees and
that all the participants gave written informed consent, if applicable.
v

• The identity of those who analyzed the data.

Authors of original research articles are not required to submit
a formal Financial Disclosure Form at the time of submission.
The journal's editor shall request it later, if necessary. However,
authors should notify major conflicts of interest or the source of
funding in their covering letter.
Nonmonetary disclosures regarding being part of a thesis or
dissertation, a pilot project or an ongoing study should be
made explicitly at the time of submission.
Conflict of interest

Authors of research articles should disclose at the time of
revision any financial arrangement they may have with a
company whose product is pertinent to the submitted
manuscript or with a company making a competing product.
Such information will be held in confidence while the paper is
under review and will not influence the editorial decision, but if
the article is accepted for publication, a disclosure statement
will appear with the article.
Because the essence of reviews and editorials is selection and
interpretation of the literature, the Journal expects that authors
of such articles will not have any significant financial interest in
a company (or its competitor) that makes a product discussed
in the article.
Abbreviations

Except for units of measurement, the first time an abbreviation
appears, it should be preceded by the words for which it stands.
Drug Name

Generic names should be used. When proprietary brands are
used in research, include the brand name and the name of the
manufacturer in parentheses after first mentioning of the
generic name in the Methods section
Authorship criteria

As stated in the Uniform Requirements, credit for authorship
requires substantial contributions to (a) the conception and
design or analysis and interpretation of the data, (b) the
drafting of the article or critical revision for important intellectual
content, critical appraisal of findings with literature search and
actual write up of manuscript, (c) final approval of the version
to be published. Each author must sign a statement attesting
that he or she fulfills the authorship criteria of the Uniform
Requirements.

Only six authors are allowed in a single institution study. In a
multi institution and international collaboration research
Editorial Board shall guide on individual case basis.
JCPSP strongly discourages gift authorship. Mere supervision,
collection of data, statistical analysis and language correction
do not grant authorship rights. Ideally all authors should belong
to same department of an institute, except for multi-centre and
multi-specialty studies.
Reprints

Three copies of the journal will be sent to the corresponding
author.

Copyright

The Journal of College of Physicians and Surgeons Pakistan is
the owner of all copyright to any work published by the journal.
Authors agree to execute copyright transfer of their FormsACP (Authors Certification Proforma) as requested with
respect to their contributions accepted by the journal.

Material printed in this journal being the copyright of the
JCPSP, may not be reproduced without the permission of the
editors or publisher. Instructions to authors appear on the last
page of each issue. Prospective authors should consult these
before submitting their articles and other material for
publication. The JCPSP accepts only original material for
publication with the understanding that except for abstracts, no
part of the data has been published or will be submitted for
publication elsewhere before appearing in this journal. The
Editorial Board makes every effort to ensure the accuracy and
authenticity of material printed in the journal. However,
conclusions and statements expressed are views of the
authors and do not necessarily reflect the opinions of the
Editorial Board or the CPSP. Publishing of advertising material
does not imply an endorsement by the CPSP.
Plagiarism policy

JCPSP observes/follows the ICMJE, PMDC and HEC
guidelines/ criteria for all types of plagiarism. The same can be
accessed at www.icmje.org, www.pmdc and www.hec.gov.pk.
It is the authors' responsibility to apprise themselves of plagiarism
in any form including paraphrasing and self-plagiarism.
Manuscripts submitted to JCPSP can be sent to HEC, other
medical journals' editors and international agencies for
authentication of originality. The disciplinary committee of
JCPSP would deal with cases of plagiarism and comprise of
the staff, editors and the Chief Editor or his representative.

For a plagiarized article in processing, the identification of act
will lead to dropping of article from further processing/
consideration of publication. The corresponding author will be
required to give an explanation on demand. In case of an
unsatisfactory reply, the matter will be referred to the
disciplinary committee that may decide the course of action.
For a published articles, the allegedly plagiarized article will be
temporarily retracted from publication and a notice to the effect
will be published in the JCPSP. The author will be served an
explanation demand. In case of non response in the stipulated
time or unsatisfactory explanation, the article will be
permanently retracted and the author will be blacklisted. HEC,
PMDC and author's institute will also be notified. In case of
multiple submissions, other editors will also be informed. The
author(s) will have to provide documentary proof of retraction
from publication, if such a defense is pleaded. Those claiming
intellectual / idea or data theft of an article must provide
documentary proof in their claim.
Policy of selection of Editors, Reviewers, other Editorial
Board members

Human Resource policies in relation to selection of Editors,
Reviewers, other Editorial Board members and their job
descriptions are based upon vision and mission of CPSP.
Decisions are taken by Executive Council which is an elected
body of Fellows of the college.

Address for correspondence:

The Cheif Editor, JCPSP,
Department of Publications, College of Physicians and Surgeons Pakistan,
7th Central Street, Phase II, DHA, Karachi-75500, Pakistan.
Tel: (92-21) 99266439 (Direct), (92-21) 99207100-10 (Ext: 224)
UAN: (92-21) 111-606-606 Fax: (92-21) 99266450
E-mail: publications@cpsp.edu.pk Website: www.jcpsp.pk
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