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Abstract

Coexistence of ankylosing spondylitis (AS) and systemic lupus erythematosus (SLE) is very rare. Untill now only 8-10 cases
has been reported in English literature. Here, in this study, we will discuss another case with coexistence of these two diseases
and review the previously reported cases. 35-year-female patient with previously diagnosed AS with typical inflammatory lower
back pain and HLA b27 positivity, MRI confirmed the presence of B/L active sacroilitis 10 years back now came with locomotor,
skin, hematopoitic system involvement, with typical autoimmune disorder facies, showing strong positivity for ANA BLOT study
and specific pattern on ANA by IFA, hypocomplementimia thus diagnosed as SLE in our hospital. Including our case most of
the cases of coexistence of AS and SLE are females and SLE precedes occurrence of AS.

Key words: ANA BLOT, Ankylosing spondylitis, Connective tissue disorder, HLA b27, Systemic lupus erythematosus

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic inflammatory disease
of axial skeleton which manifests as inflammatory back
pain, progressive stiffness of spine, assymetrical peripheral
oligoarthritis, and specific organ involvement such as
anterior uveitis. AS is more prevalent in males. Systemic lupus
erythomatosis, on the other hand, is complex rheumatologic
disease involving skin, joints, serous membranes, kidneys,
lungs, and other organs of the body. The most characteristic
features include rash, sores in mouth, and musculoskeletal
manifestations such as arthritis and currently diagnosis is based
on ACR criteria. Systemic lupus erythematosus (SLE) classified
as systemic autoimmune disorder since autoantibodies
presence against antinuclear antibody (ANA), double stranded
DNA. These two autoimmune rheumatologic diseases which
have different etiopathogenesis and diverse clinical and genetic
characteristics features are rarely seen together. Here, we report
another case with coexistence of AS and SLE.I'"!
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CASE REPORT

A 35-year-old female patient admitted to our hospital with
h/o inflammatory back pain, and severe morning joint
stiffness for 1-2 h was diagnosed as AS on basis of X-ray
and magnetic resonance imaging showing b/l sacroilitis
responding well to non-steroidal anti-inflammatory drugs.
Now she came with c/o generalized weakness, fatigue,
alopecia since 5-6 months, oral ulcers, severe joint pain
since 1 month. On examination, she was afebrile, vitally
stable, showing generalized lymphadenopathy. Her
laboratory test results were as follows: Raised erythrocyte
sedimentation rate 55 mm/h, C-reactive protein 107,
theumatoid factor negative, white blood cell count 2.7/uL
(4.60-10.2), hemoglobin 8.7 g/dL (12.2-18.1), ANA test
positive with titer of 1/2304 and homogenous pattern on
ANA BY IFA, anti-double-stranded DNA (Crithidia test)
was positive (2+), complement 3 (C3): 60 mg/dL (83-193)
and complement 4 (C4): 6 mg/dL (15-57). Urine routine
showing 1+protein with non nephrotic range proteinuria
(247 mg/24 h). Liver and renal function tests, serum protein
and creatinine phosphokinase levels, and thyroid function
tests were within the normal limits. Montoux taest was
positive. Hence, lymph node biopsy was done to rule out
disseminated kochs shown reactive follicular hyperplasia and
was negative for AFB stain, culture, and gene expert. Above
symptoms along with anti-ds DNA and ANA blott strong
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Table 1: EULAR/ACR clinical domains and criteria
for SLE

Domain Criteria Points
Constitutional Fever 2
Hematologic Leukopenia 3
Thrombocytopenia 4
Autoimmune hemolysis 4
Neuropsychiatric Delirium 2
Psychosis 3
Seizure 5
Mucocutaneous Non-scarring alopecia 2
Oral ulcers 2
Subacute cutaneous or discoid lupus 4
Acute cutaneous lupus 6
Serosal Pleural or pericardial effusion 5
Acute pericarditis 6
Musculoskeletal Joint involvement 6
Renal Proteinuria >0.5 g/24 h 4
Kidney biopsy class Il or V lupus nephritis 8

Kidney biopsy class Ill or IV lupus nephritis 10

SLE: Systemic lupus erythematosus

Table 2: EULAR/ACR immunologic domains and
criteria for SLE

Domain Criteria Points
Antiphospholipid Anti-cardiolipin antibodies or 2
antibodies Anti-B2GP1 antibodies or lupus

anticoagulant
Complement Low C3 or low C4 3
proteins Low C3 and low C4 4
SLE-specific Anti-dsDNA antibody or anti-smith 6
antibodies antibody

SLE: Systemic lupus erythematosus

positivity, with low C3, C4 complement levels, with raised
titers on ANA by IFA (>1:2308) with homogenous pattern
on IFA confirmed the diagnosis of SLE. Since there was
only joint, skin, serous membrane involvement, the initial
treatment included hydroxychloroquine (200 mg/day), and
moderate to low doses of methylprednisolone (10 mg/day)
as she does not responded that well to treatment dose of
methylprednisolone increased (40 mg/day) and added
mycofenolet mofetil (MME) orally (360 mg twice a day) with
oral proton pump inhibitor (40 mg/day) [Tables 1 and 2].

DISCUSSION

Coexistence of AS and SLE is very rare and to the best
of our knowledge, there are only 8-10 reported cases in
English literature. AS is frequently seen in male patients
and SLE is seen mainly in female patient. Coexistence of
both is seen in female patients and majority of patients
complaints are related to AS. Diagnosis of AS was before
diagnosis of SLE. Our patient is female her complaints
started with AS and later developed SLE. There was
combination of AS findings like b/l sacroilitis, HLA
b27 positivity with SLE findings such as hematological

pancytopenia, renal involvement with 1+ protein in urine,
hypocomplementemia, positive autoantibodies for ANA,
anti dsSDNA. The coexistence of these two diseases with
different genetic backgrounds in the same patient is
much lower than expected based upon their prevalence
in the general population. It has been suggested that the
combination of HLLA-B27 with HLLA-A1 and HLLA-DR2
is very rare. The rare combinations of the susceptibility
genes of AS and SLE were speculated to explain the rarity
of the coexistence of these two diseases. Diagnosis of SLE
made on basis of ACR criteria as follows:(!!

Treatment for SLE

EULAR recommendations

For the treatment of SLE in 2008 and updated them in

2019. EULAR recommends that treatment in SLE aim at

remission, or at low disease activity in all organ systems

if remission cannot be achieved. Specific medication

recommendations include the following:

1. Hydroxychloroquine is recommended for all patients
with SLE

2. Glucocorticoids can provide rapid symptom relief, but
the medium- to long-term aim should be to minimize
the daily dose to =7.5 mg/day prednisone equivalent
or to discontinue them

3. Subsequent initiation of immunosuppressive drugs
facilitates more rapid tapering of glucocorticoids
and may prevent disease flares. The choice of agent
depends on prevailing disease manifestation(s), patient
age and childbearing potential, safety concerns,
and cost.

Regarding Immunosuppressive Drugs:

1. Consider methotrexate and azathioprine in patients
with poor symptom control with glucocorticoids and
hydroxychloroquine, or when hydroxychloroquine
alone is unlikely to be sufficient

2. MMF is a potent immunosuppressant with efficacy in
renal and non-renal SLE (but not in neuropsychiatric
lupus), but its teratogenic potential and higher cost
limit its recommendation in women of reproductive
age with non-renal manifestations

3. Cyclophosphamide can be considered in organ-
threatening disease (especially renal, cardiopulmonary,
or neuropsychiatric) and as rescue therapy in patients
with non—major organ manifestations refractory to
other agents. Due to its gonadotoxic effects, it should
be used with caution in women and men of fertile age;
concomitant use of gonadotropin-releasing hormone
analogues is recommended in premenopausal patients

Regarding biologic agents for SLE are as follows:
4.  Consider belimumab in patients with extrarenal disease
inadequately controlled by first-line treatments.

Qternational Journal of Scientific Study | January 2023 | Vol 10 | Issue 1(d 2
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CONCLUSION

In conclusion, the coexistence of SLE and AS is very rare.
Including the present case, there are only nine to eleven
reported cases. Most of the cases are females. The present
case is also a 35 yr female with known case of AS with
HLA B27 positivity and B/L sacroillitis recently diagnosed
with SLE with help of clinical symptoms, ANA BLOT
study , ACR /EULAR critetias ,and other relevant blood
investigations and treated accordingly.
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Abstract

Context: Myelomeningocele (MMC) is a type of spinal dysraphism that often affects the lumbosacral area with a rare thoracic
form of presentation. Spinal abnormalities brought on by spinal dysraphism present a difficult issue. In the literature that is
currently available, only few cases have been described. Often found posteriorly in the lumbosacral region, a spinal meningocele
is a herniation of the meninges through a foramen or a defect in the vertebral column. The majority of documented thoracic
meningoceles are not only anterior but also lateral or anterolateral in position. In this case report, a genuine anterior thoracic
meningocele without extensive mesenchymal dysplasia is described. These rarely present alone, but commonly as a symptom
of a widespread mesenchymal dysplasia such Marfan syndrome or neurofibromatosis type 1.

Case Report: A 2-year-old child presented with swelling in the upper thorax and with gradual onset upper limb weakness.
Scoliosis was present. Magnetic resonance imaging (MRI) of spine showed anterior herniation of spinal cord and meninges
through the bony defect in thoracic region. MRI imaging with its excellent soft tissue contrast helps in accurately mapping the
anatomy and enables surgical planning.

Conclusion: Spinal cord lesions can be diagnosed on MRI. MRI imaging with its excellent soft-tissue contrast helps in accurately
mapping the anatomy and enables surgical planning. The case report’s goal is to raise awareness of the MMC’s uncommon
thoracic spine presentation and the possibility of scoliosis association with the lesion.

Key words: Butterfly vertebrae, Magnetic resonance imaging, Myelomeningocele, Thoracic

INTRODUCTION

Myelomeningocele (MMC) is a type of spinal dysraphism
that often affects the lumbosacral area with a rare thoracic
form of presentation. Spinal abnormalities brought on
by spinal dysraphism present a difficult issue. In the
literature that is currently available, only few cases have
been described. Often found posteriorly in the lumbosacral
region, a spinal meningocele is a herniation of the meninges
through a foramen or a defect in the vertebral column. The
majority of documented thoracic meningoceles are not
only anterior but also lateral or anterolateral in position. In
this case report, an anterior thoracic meningocele without

Access this article online

Month of Submission : 11-2022
Month of Peer Review : 12-2022
Month of Acceptance : 12-2022
Month of Publishing :01-2023

www.ijss-sn.com

extensive mesenchymal dysplasia is described. These
rarely present alone, but commonly as a symptom of a
widespread mesenchymal dysplasia such Marfan syndrome
or neurofibromatosis type 1 (NF-1).

In this case, a 2-year-old boy had edema in his upper thorax
and gradually developed upper limb paralysis. The case
report’s goal is to raise awareness of the MMC’s uncommon
thoracic spine presentation and the possibility of scoliosis
association with the lesion.

CASE REPORT

A 2-year-old boy complained of palpitation and shortness
of breath, which were exacerbated by physical activity.
He had diminished upper chest breath sounds on clinical
examination. There was no evidence of focal neurologic
signs or clinical evidence of NF-1 or Marfan syndrome
on physical examination. The laboratory test results were
within normal ranges.
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The patient underwent MR imaging. MR imaging
confirmed the presence of thoracal vertebral
segmentation anomalies and a large anterior meningocele
herniating into the thoracic cavity through a bone defect
at the level of T3-T4 vertebrae [Figure 1]. The cystic
lesion was close to the trachea and the main vessels of
the mediastinum, and it pushed the trachea to the left
[Figure 2]. The patient had dorsal spine scoliosis and
butterfly vertebrae at T1, T2, and T3 vertebral levels
[Figure 3]. Sagittal T1 WI shows herniation of cord and
CSF filled sac in anterior thoracic region through bony
defect [Figure 4].

At the level of T3, the spinal cord was displaced anterior to
the Meningocele’s neck. There was no discernible change
in parenchymal signal intensity or syrinx in the spinal cord.
The meningocele was scheduled for surgical intervention
with an anterior approach due to its size and location.
However, the patient was lost to follow-up.

Figure 1: Sagittal T2 showing herniation of cord and CSF filled
sac in anterior thoracic region through bony defect

DISCUSSION

The herniation of meninges through bone defects or
foramina to form a CSF-filled sac is referred to as a
spinal meningocele. This is classified as either acquired or
congenital, with acquired meningocele being a complication
of laminectomy.l" Neural tube defects (NTD) are common
congenital disorders, with thoracic meningomyelocele
accounting for 1-5% of all NTD.”! Ectodermal cells
proliferate near the midline of the embryo during normal
embryogenesis in the 2° week of pregnancy, forming
the neural plate. On day 17, this plate invaginates, with
adjacent lateral thickening forming the neural folds. The
pathogenesis of spinal dysraphism is a failure of neural
tube closure, which occurs in a bidirectional pattern
beginning in the mid-cervical region and progressing
cranially and caudally. According to this theory, the most
common location of MMC is at the most cranial or most
caudal ends; however, this theory fails to explain MMC

Figure 3: Coronal T2 WI showing scoliosis of dorsal spine and
butterfly vertebrae of D1, D2, and D3

Figure 2: Axial T2 WI showing displacement of trachea (white
arrow) to the left side by the meningomyelocele (asterix)

Figure 4: Sagittal T1 WI showing herniation of cord and CSF
filled sac in anterior thoracic region through bony defect
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in the thoracic region. Instead of forming a tube, the
neural folds remain as a flat plate of tissue known as the
neural placode. These defects can occur in any part of
the vertebral column, with posterior defects being more
common than anterior. Mesoderm development around
the neural tube is incomplete in anterior meningocele.l! A
thoracic meningocele’s clinical manifestations are closely
related to its size and relationship to surrounding structures.
Back pain, paraparesis from spinal cord injury, or shortness
of breath, coughing, and palpitation caused by compression
of the lung and mediastinal structures, as was the case for
the patient presented here, are all possible symptoms. Even
progressive hydrothorax caused by meningoceles rupture
has been reported in the literature.! They are associated
with less neurological deficits than their lumbosacral
counterparts, but if left untreated due to tethering, they
can progress to neurologic deficits.*" In the presence
of gross neurologic deficits in thoracic MMC, kyphosis
occurs invariably due to unrestricted pull of the normally
innervated proximal anterior abdominal and intercostal
muscles, preventing tensionless closure of the defect
and may necessitate kyphectomy, thereby improving lung
endurance and functional capacity.

Intradural exploration with meticulous microsurgical release
of the spinal cord through careful resection of all tethering
bands has been suggested in those cases." This case raises
awareness of the thoracic MMC’s distinctive presentation.
A Cystoperitoneal shunt is the gold standard treatment for
anterior dorsal meningocele; however, treatment options
vary depending on the size of the lesion.’”! Laminectomy
and duroplasty are preferred in smaller lesions of anterior
dorsal meningocele, while thoracotomy can be planned in

larger lesions.**l

Cross-sectional imaging methods, such as computed
tomography and magnetic resonance imaging (MRI),
are crucial, regardless of the choice of treatment, not
only for the diagnosis but also for the depiction of its
relationships to surrounding structures and the exclusion
of any additional potential accompanying lesions, such as
a neuroma in the context of NF-1. The extension of the
spinal canal and segmentation defects brought on by the
thoracic meningocele in this case were detected by MR
imaging, which also revealed the anatomic connections.

CONCLUSION

Spinal cord lesions can be diagnosed on MRI. MRI imaging
with its excellent soft tissue contrast helps in accurately
mapping the anatomy and enables surgical planning. The
case report’s goal is to raise awareness of the MMC’s
uncommon thoracic spine presentation and the possibility
of scoliosis association with the lesion.
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Abstract

Nutcracker syndrome (NCS) is a rare congenital anomaly, where the left renal vein (LRV) is sandwiched between two structures.
It is defined as anterior or posterior NCS (PNCS), depending on whether the course of the LRV is anterior or posterior to
descending aorta. We report a rare case of a 40-year-old lady, who presented to us with left lumbar pain, nausea, vomiting, and
dyspepsia. On initial clinical evaluation, based on her diabetic status, biochemical findings of an elevated absolute leukocyte
count and microscopic hematuria with an ultrasonography finding of cystitis with bilateral increased renal cortical echogenicity,
a provisional diagnosis of the left acute pyelonephritis was made. On further evaluation with axial imaging, she was diagnosed
to have a retro-aortic LRV, where the LRV is compressed between the aorta and vertebral body. Correlating her clinical and
radiological findings, a diagnosis of PNCS was made. She was symptomatically better with antibiotics and anti-inflammatory
drugs and was advised a regular follow-up. This manuscript emphasizes the need for a higher index of clinical suspicion to
make a prompt diagnosis of such rare congenital venous anomalies that present with vague gastrointestinal symptoms or
mimic pyelonephritis. The majority of such patients are conservatively managed. Those with intractable symptoms might need

surgical intervention.

Key words: Kidney, Left renal vein, Microhematuria, Nutcracker, Pyelonephritis

INTRODUCTION

Nutcracker syndrome (NCS) is an uncommon clinical
condition caused by mechanical compression of the left
renal vein (LRV).!" 'This condition is caused by compression
of the LRY, either between the Superior Mesenteric artery
and abdominal aorta Anterior NCS (ANCS) or between
the vertebral column and the abdominal aorta Posterior
NCS (PNCS).” The NCS must be distinguished from the
nutcracker phenomenon. This phenomenon is a common
anatomical abnormality, which is asymptomatic and
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diagnosed in routinely performed abdominal imaging. It
usually affects women more than men and, in most cases,
present in the 3" or 4™ decades of life."!

Anatomical Perspectives

The ANCS occurs when the LRV is sandwiched between the
abdominal aorta and the origin of the superior mesenteric
artery. Figure 1 illustrates the anatomical course of the
LRV in ANCS. When the LRV gets compressed between
these two arteries, there is a mechanical impediment to the
return of blood from the renal vein, resulting in congestion
of the left kidney.

On the other hand, PNCS occurs when the LRV gets
compressed between the aorta and vertebral body."
Usually, the LRV runs anterior to the aorta, but in PNCS,
the LRV runs behind the aorta, getting compressed from
behind by the vertebral body. The course of this vein is
called a retro-aortic LRV (RLRYV). Figure 2 illustrates the
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PNCS e, with the yellow arrow pointing at the course of
the LRV.

Due to mechanical compression on LRV, a renocaval
pressure gradient is created which is the fundamental
reason for all symptoms associated with PNCS. Venostasis
or distension of the left ovatian or spermatic vein caused
by LRV entrapment often results in loin pain, which may
lead to confusion in making a proper diagnosis.’ As PNCS
is often under-reported, its clinical manifestations closely
mimic and are often mistaken as presentations of other
more common illnesses.’!

Urological Perspectives

Loin pain and hematuria have always been perplexing
problems for urologists since time immemorial. Most
patients with PNCS present with vague loin pain or
upper abdominal discomfort. In the absence of overt
hematuria, most of these patients seek gastroenterologists’
consultation. The presence of either micro or macroscopic
hematuria adds to the confusion for urologists. Various
authors have described renal cysts, angiomas, micro-
hemangiomas, vascular anomalies, and renal veno-calyceal

SUPERIOR MESENTERIC
ARTERY

LEFT RENAL VEIN

ABDOMINAL AORTA

Figure 1: Diagrammatic illustration of the anterior nutcracker
syndrome

Posterior
Nutcracker
syndrome

Figure 2: Diagrammatic illustration of Posterior NCS
(reproduced with permission from Jang et al.”®))

fistulae in the renal fornices as potential causes for this
condition.! The lack of specific clinical findings necessitate
a higher suspicion of PNCS. Non-invasive computed
tomography (CT) angiogram imaging may be needed for
the confirmation of PNCS.”! This manuscript discusses
an interesting case of PNCS associated with dyspepsia,
vomiting, left loin pain, and microhematuria. The purpose
of this manuscript is to highlight the myriad of symptoms
that the PNCS may present with and also to give a clinico-
anatomical overview of this underlying problem.

CASE REPORT

A 40-year-old female presented with abdominal pain for
the past 5 months. The pain was mainly in the left upper
back. The left lumbar pain was non-radiating, dull aching,
and relieved on analgesic intake. She also had epigastric
pain that was burning in nature, associated with vomiting
and not related to food intake. There was no abdominal
distension and her bowel movements were normal. She had
no macro-hematuria, dysuria or decreased utrine output.
Her appetite was normal. She was a known diabetic and
on regular oral hypoglycemic agents. Physical examination
was unremarkable.

On evaluation, she was anemic. Her renal function tests and
Serum electrolyte levels were normal. Urine microscopy
showed 25-30 RBCs per high power field with plenty of
pus cells and albuminuria. Urine culture grew Escherichia coli.
Ultrasound of the whole abdomen revealed a thick-walled
urinary bladder and a bilateral mild increase in renal
cortical echoes. All other abdominal viscera were normal.
Based on the clinical symptoms, her diabetic status, and
laboratory and ultrasound abdomen findings, a provisional
diagnosis of acute infective pyelonephritis was made.
Contrast-enhanced CT of the abdomen was suggestive
of left pyelonephritis and cystitis. Contrast-enhanced CT
abdomen revealed a compressed RLRV between the aorta
and vertebral column [Figure 3].

Figure 3 illustrates that the left renal vein was single and
identified to course behind the abdominal aorta. There

JVC  AORTA

ARTERIAL PHASE VENOUS PHASE

Figure 3: Computed tomography scan of the abdomen showing
the course of RLRV
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were no collateral veins. Correlating the clinical symptoms
and the radiological findings, a diagnosis of PNCS was
made. She was started on antibiotics and anti-inflammatory
drugs, following which her symptoms improved. She
was discharged with advice to follow-up regularly for the
recurrence of symptoms.

DISCUSSION

The development of the inferior vena cava by itself
is such a complex process that efforts to understand
the development of the renal vein make it even more
complicated. LRV entrapment, also known as nutcracker
syndrome, was first described by El-Sadr and Mina in
1950."! Belgian physician De Schepper was first credited
with the terminology, NCS, in 1972. "l The overall
incidence of RILRV was reported as 3% and a vast majority
of them are asymptomatic.

Traditionally, RLRV is classified into two distinct types.
Type 1 is associated with an obliterated ventral preaortic
limb of the LRV, but persistent dorsal retro aortic limb
which subsequently joins the IVC in the orthotopic
position. Type II anomaly results from the obliteration of
the ventral limb of the LRV. The dorsal limb turns into the
RLRV and lies at the level of 1.4 L5 and joins the gonadal
and ascending lumbar veins before joining IVC. Jang ez al.
subsequently reported the congenital anomalies of the
RLRYV as four types. Type 11l anomaly is the circum-aortic
LRV. One vein passes posterior and the other vein passes
anterior to the aorta to join the IVC. In type IV anomaly,
the ventral preaortic limb of the LRV is obliterated, and
the remaining dorsal limb becomes the RLRV and joins
the left common iliac vein.P!

Most of the patients remain asymptomatic throughout
their lifetime. While most remain healthy, some of the
symptomatic ones develop clinical manifestations during
their second or third decade of life. Few patients show only
microscopic hematuria, which may be picked up during
routine evaluation. Others may present with left loin pain,
and unilateral left varicocele due to venous stasis at the
gonadal vessel, also known as pelvic congestion syndrome.
Gastrointestinal symptoms and arterial hypertension may
occasionally be the presenting symptoms.

Microhematuria in PCNS, though rare, is not so
uncommon. The mechanical compression of the LRV
between the aorta and the vertebral body results in a rise in
the pressure gradient between the LRV and the vena cava.
This rise in pressure gradient, in turn, leads to the rupture
of the membranous barrier between the smaller veins
and the collecting system in the renal fornix, resulting in

microhematuria." Daily ¢7 a/. reported a direct correlation
between the LRV pressure (LRVP) and the degree of
hematuria."’! Patients with PNCS are best managed based
on their symptomatology, clinical manifestations, the
severity of LRVP, and hypertension.

In patients with mild hematuria and in young individuals,
who are willing to come for a regular follow-up,
conservative and supportive treatment is offered.
Young adults, aged <18 years can be followed up for a
minimum period of 2 years as there is a 75% chance that
there may be a complete resolution of microhematuria.
Endovascular stenting is a viable option for patients who
have bothersome pain and hypertension due to elevated
LRVP." However, its future role in the management of
this condition remains to be established and the potential
complications such as fibromuscular dysplasia, stent
migration, thrombosis, restenosis, and embolization have
to be borne in mind.

The various treatment options include conservative
treatment, intra-vascular stents, chemical cauterization,
open surgical intervention, auto-transplantation, and finally
if everything fails, nephrectomy.!"”

CONCLUSION

The authors report a case of a 40-year-old female who
presented with left loin pain and microscopic hematuria,
diagnosed as PNCS due to the compression noted in
the retro aortic renal vein. Our case report discusses
a rare presentation of PNCS. A thorough anatomical
knowledge of this rare anomaly is imperative as this rare
entity may present with a variety of signs and symptoms.
This manuscript also reinforces the need for a high index
of clinical suspicion to achieve a prompt diagnosis.
Conservative treatment is recommended for patients with
mild symptoms. Patients with serious impairment or severe
symptoms may benefit from surgical or endovascular
intervention.
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Abstract

Kimura’s iliness is an immune disorder that frequently affects the head and neck lymph nodes. A bulge in the forearm rarely
forms. A positive outcome is less frequent after glucocorticoid medication and surgical resection. We present a unique example
of a right forearm mass in a 45 year old female with Kimura’s disease. The postoperative pathology was unknown after the
patient had the tumour resected two years before at a nearby hospital. Due to expansion of the mass, he underwent a second
resection. After postoperative pathology revealed the patient had Kimura’s Disease. He was given corticosteroid therapy. We
followed the patient for one year after surgery. He is now recovering well and continues to be closely monitored during follow-up.
It is unusual for Kimura’s disease to be identified as the painless lump in the forearm. The patient had a successful outcome
following full removal of the tumour and systemic administration of prednisone.

Key words: Kimura’s Disease, Vascular proliferation, Esinophilia

INTRODUCTION

Kimura’s disease is a chronic inflammatory condition
that rarely affects the forearm and frequently affects the
lymph nodes. Its cause is unknown. Clinical signs and
symptoms vary depending on the location and size of the
masses, which ate typically painless and increase gradually.!"
A patient just brought to our hospital has Kimura’s Disease
of the right forearm.

CASE DETAILS

A 45-year-oldfemale patient complained of a right
forearm swelling that had changed his appearance and
gradually grown larger over the previous five years. Five
years ago, the patient noticed the swelling on the right
forearm. of size of a peanut, soft, smooth, with normal
skin colour and no additional symptoms. A local hospital
performed a mass excision two years before, however the
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postoperative pathology was not evident. The tumour
gradually grew over the next 10 months to a size of
5 cm x 2.5 cm after a relapse. The patient came to our
department in need of a precise diagnosis and course of
action. The patient was in good condition and had never
had a chronic illness.

A physical examination revealed right forearm mass
measured roughly 5 cm x 2.5 cm. There was no redness,
swelling, ulceration, or discomfort, and it was soft with
a smooth surface. No abnormalities were discovered in
routine investigations. Prior to surgery, neither IgG4 nor
IgE levels were checked, nor was the likelihood of Kimura’s
condition taken into account.

Imaging by MRI and CT revealed features of Malignant soft
tissue lesion. FNAC of swelling was done. But we could
not give the definite diagnosis as material yeided was sparse.
Surgical excision was done and sent for histopathological
examination. On histology, in the hyperplastic fibrous
tissue, there were hyperplastic lymphoid tissues, lymphoid
follicles, a significant number of eosinophils between
follicles, and small hyperplastic blood vessels in the follicles
[Figure 1 and 2].

Final diagnosis was made as Kimura’s disease of forearm.
After surgery, patient was treated with corticosteroids and
there was no recurrence.
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Figure 1: Hyperplastic lymphoid tissues, lymphoid follicle and
small hyperplastic blood vessels in the follicles H&E 40X

Figure 2: A significant number of eosinophils between follicles,
and small hyperplastic blood vessels in the follicles H&E 40x

DISCUSSION

A rare, benign immune-system disorder with an unknown
cause, Kimura’s disease is more common in the craniofacial
area.l! Eosinophilic granulomas and lympho-proliferative
lymphoid follicles in soft tissue or lymph nodes are its
defining features.” Kimura’s disease can occur at any age,
but the peak incidence period is between the ages of 20 and
40. Middle-aged males make up the majority of the disease’s
patients.™ Kimura’s disease has to be distinguished
from Kaposi sarcoma, benign tumours, lymphomas and
Langerhans cell histiocytosis.

At the moment, histopathology is the key factor used in the
diagnosis of Kimura’s disease. Kimura’s disease can also be
diagnosed with the aid of CT and MRI scans. The majority
of lesions exhibit moderate to severe enhancement in post-
contrast MR images and mild to moderate enhancement
in post-contrast CT scans.’! The histological features of
Kimura’s disease include tissue infiltration, lymphocyte
follicular hyperplasia, fibro-collagenous deposition, and
vascular proliferation.!

In the past, Kimura’s disease have occasionally been
confused angiolymphoid hyperplasia with eosinophilia
(ALHE). As opposed to Kimura’s disease, which manifests
as a subcutaneous lesion, ALHE mostly affects the skin.
Both are distinguished by a propensity to develop in the
head and neck region, a significant eosinophilic infiltrate,
and vascular proliferation. On histology, Kimura’s disease
is evidently characterised by eosinophilic infiltration and
hyperplastic lymphoid follicles with obvious germinal
centres. According to laboratory results, people with
Kimura’s disease had significantly higher levels of
eosinophils on normal blood tests and serum IgE.!!
Regular blood tests show a large increase in eosinophils
and IgE levels.

The management of Kimura’s disease is not yet governed
by any consensus guidelines. The surgical excision of the
mass and a pathological evaluation are the mainstays of
treatment for Kimura’s disease, which is then followed
by post-operative care. We offer the patients oral
glucocorticoid medication, demonstrating a stepwise drop,
because of the greater levels of eosinophils and IgE in
their peripheral blood, even though the tumour has been
fully removed.

Although recurrence is common, in this case there was
no significant recurrence seen during follow-up. We think
systemic medication therapy, which regulates eosinophil
and IgE levels, is a key strategy for preventing postoperative
recurrence in cases where the mass was entirely excised but
the peripheral blood levels of eosinophil and IgE were high

CONCLUSION

Kimura’s disease is an uncommon condition that is often
diagnosed through histological analysis in addition to
physical and radiological evaluation. After systemic therapy,
the result is noticeably better. Even though there was no
recurrence over the one year follow-up period in the current
case, closer observation is needed. Our case report shows
that a painless forearm mass should be ruled out as having
Kimura’s disease, and that the condition responds well to
surgery and prednisone treatment without radiotherapy.
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Abstract

Nocardia is a gram-positive, aerobic, acid-fast bacteria presenting a range of clinical symptoms. They arise as a result of local
trauma and contamination of the site, although invasive disseminated infections are more common in immunocompromised or
less robust hosts.["! Examples of clinical manifestations include abscesses, cellulitis, and mycetoma infections. The presence
of the causal organism in tissue samples, cultures, or exudates is required to support the diagnosis, which is made mostly by
clinical presentation (as granules). A diagnosis may take longer than expected due to the wide range of clinical symptoms, but
it is crucial for effective chemotherapy and surgery, which can help the majority of patients. The five case reports presented in
this research illustrate the need for a high index of clinical suspicion, particularly in costalbelt.

Key words: Actinomycosis, Mycetoma, Mucormycois

INTRODUCTION

Tumefaction, draining sinuses, and granules in the
discharging pus make up the distinctive clinical
triad of mycetoma, which is simple to diagnose
clinically. *) Confirmatory steps include the isolation of
the microorganism in culture and species identification
using different biochemical reactions or molecular
approaches. To prevent harsh surgical procedures like
deep tissue debridement or amputation, an early diagnosis
of mycetoma cases and early treatment are crucial.
Mycetoma infection in non-endemic locations, a lack
of clinical suspicion, a variety of clinical manifestations,
and resemblances to deep mycoses are the causes of
the diagnostic challenges. This article shows five clinical
instances of the rare disease mycetoma while highlighting
the value of a high index of clinical suspicion in terms of
diagnosis and care.

Differential diagnoses include chromomycosis, blastomycosis,
coccidioidomycosis, sporotrichosis, TB, botryomycosis,
syphilis, yaws, and neoplasia.
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CASE SUMMARY

Case 1

A 38-year-old farmer man presented with swelling and
several sinuses that had been draining for the past 4 years
on his left foot, which appeared a few days after the injury
[Figure 1]. Upon examination, the dorsum of the foot and
the ankle were swollen and dotted with many discharge
sinuses. Systemic evaluation and routine tests such as
complete blood counts, serum biochemistry, urinalyses,
and chest X-ray films did not reveal anything. We took a
biopsy and sent it off for histological analysis. It showed
focal epidermal hyperplasia, a chronic granulomatous
inflammatory infiltration with neutrophils, lymphocytes,
histiocytes, and a small number of plasma cells, as well
as fibroblastic and vascular proliferation. Special stains
like Periodic Acid Schiff (PAS) and Ziehl-Neelsen (Z-N)
staining were done out for additional confirmation.
Purulent material in potassium hydrogenide (KOH)
mounts revealed multilobulated, vermiform grains.
Based on a histological examination and the results
of special stains, the case was ultimately identified as
having Actinomycosis. The patient received a modified
Welsh regimen of antibiotic injections Amikacin and
Clotrimazole BD for three weeks.

Case 2

A 42-year-old male presented with nasal obstruction and
sinusitis for the past six months. One year prior, the patient
had been infected with COVID-19. On examination,
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Figure 1: Severe edema, multiple sinuses, and yellowish-white
discharge affecting the left foot and lower leg

surrounded by suppurative inflammation, H&E 100X

the patient had tenderness over the bilateral maxillary
sinuses. CT scan revealed necrtotic masses involved in
both maxillary sinuses. Surgery was performed, and the
curettage was done [Figure 2|. The tissue was sent for
histopathological analysis, and revealed a suppurative
and granulomatous inflammation which supported the
actinomycosis diagnosis. In addition to this, there are
aseptate, wide, right-angled branching hyphae exhibiting
Mucor mycosis-specific morphological characteristics.
Finally, a diagnosis of fungal sinusitis caused by an infection
with Mucor Mycosis and Actinomycosis was made.

Case 3

A 40-year-old male was presented with left foot swelling
that had been going on for 4 years. He had type 2 diabetes
mellitus and was taking oral medication. The swelling
has gotten worse over the last four years, and there are
several dischraging drains. Upon inspection, a huge
hyperpigmented swelling with many sinuses stretching

Figure 3: Mixed infection of Actinomycosis and Mucor mycosis,
H&E 100X

Figure 4: Long filamentous, branching bacilli on modified Acid
fast staining

from the dorsum of the foot to the lower third of the left
leg was discovered. The discharge was yellowish-white in
colour and contained yellowish-white granules.

On histology, it was shown that the underlying tissue had a
slight inflammatory infiltration and haemorrhage as well as
a hyperplastic stratified squamous epithelium. Additionally,
there are fungi that may indicate actinomycosis. Microbiological
staining revealed the presence of Gram-positive, periodic
acid-Schiff-negative, and acid-fast-positive organisms
[Figure 3]. The sample was not cultured on Sabouraud
dextrose agar, and there was no growth. The tarsals and
metatarsals of the left foot have osteolysis, as seen on the
X-ray. A computed tomography scan of the distal leg region
also revealed soft tissue edoema with thickening in addition
to the ongoing infection and inflammatory illness in the foot.

Clinical examinations revealed that the patient had
mycetoma, and subsequent microbiological tests led to the
ultimate diagnosis of Actinomycetoma caused by Nocardia.

15 unternational Journal of Scientific Study | January 2023 | Vol 10 | Issue 19




Vithalrao and Kalyani: Mycetoma

He started taking antibiotics after being hospitalised. Along
with exploration, sinus tract drainage, and debridement of
sick tissue, parenteral antibiotics were initiated.

Case 4

A 45-year-old male has had swelling on his left flank for
three months. He was on ART for ten years and tested
positive for HIV. Upon examination, the patient had a
10x7 cm enlarged mass with several leaking sinuses. The
biopsies were taken and sent for histopathological analysis.
He has several erythematous, painful, nodular lesions in
her right flank and lumboscral areas. He had recieved
routine antibiotics and anti-tuberculosis medication
at remote facilities. In addition to a few sinuses with
serosanguineous discharge and creamy white granules,
cutaneous examination revealed sensitive, erythematous
nodules overlying the right flank.

Regular haematology, serum biochemistry, chest, and
lumbar spine X-rays as well as the thorough inspection
did not find any anomalies. Gram-positive, branching
filamentous bacilli were found as granules in KOH mounts
and Gram-stained smears [Figure 4]. Chronic inflammation
and several foci of PAS-positive organisms were seen
on the histology. After 3 days of incubation, an aerobic
culture of the biopsy matetial on blood agar at 35 °C
produced minute, pale-white colonies that were recognised
as belonging to the Nocardia species. The final diagnosis
in this case was Actinomycosis. He was prescribed co-
trimoxazole, which contains trimethoprim (160 mg bid)
and sulfamethoxazole (800 mg), but he failed to show up
for the follow-up appointment.

Caseb

A 68-year-old woman came with a persistent, non-healing
ulcer and underlying right foot edema that had been present
for six months. She was diabetic in the past. During a clinical
examination, the patient had a 4x3 cm enlargement, an ulcer
with granulation tissue, several discharging sinuses, and
oozing black granules. According to her medical history,
she had initially developed several erythematous, barely
itchy, papular lesions, some of which had minor purulent
discharge, over her right calf. She was unable to recall any
prior wounds. She was treated by general practitioners with
intramuscular penicillin and anti-tuberculosis medications
without experiencing a noticeable benefit. Her lesions had
grown during that interval. The right calf showed extensive
swelling, along with a number of sinuses, some of which
were puckered and covered in adherent black-gray crusts.
There was no regional lymphadenopathy.

Her systemic checkup, and regular diagnostics, including
a chest X-ray, turned up no abnormalities. On blood agar
at 35 °C, chalky white colonies were visible that were

later determined to be Nocardia spp., branching, gram-
positive, filamentous bacilli. X-ray films of the injured leg
also showed soft tissue edema that suggested thickened
skin beneath. The case was finally diagnosed as Madhura
mycetoma.

DISCUSSION

Mycetoma, chromomycosis, blastomycosis, coccidioidomycosis,
sporotrichosis, tuberculosis, botryomycosis, syphilis, yaws,
and neoplasia are all differential diagnoses for chronic
discharging localized disease in an extremity.” Mycetoma
(Madura Foot, maduromycosis) is characterized by indolent
swelling and discharge from sinuses containing granules,
which are aggregates of microcolonies of the organism. It is
a chronic, localized infection of the dermis and subcutaneous
tissue. Approximately 40% of cases are due to true fungi
(eumycetoma), and 60% are caused by aerobic actinomycetes
(actinomycetoma). In most cases, the infection is caused by
Nocardia brasiliensis or N. asteroids and develops after a
mostly forgotten, traumatic implantation or contamination
of a wound involving a limb.

The involvement of the flank, leg (as in our case), arm
or thigh is unusual but frequently documented in the
literature because the lesions are generally brought on
by injury.>% Particulatly at risk are 20 to 50-year-old men
and women who labor outside barefoot in rural areas.
All of our patients shared, in large part, the same clinical
characteristics. Our first instance experienced a left foot
mycetoma as a result of a work-related accident. Since
even long-standing nocardial mycetomas respond well to
co-trimoxazole therapy, a high index of clinical suspicion
would have averted surgery in him.

In actinomycotic and nocardial mycetoma instances,
fibrosis, mutilation, and ultimately loss of function can
advance quickly. Involvement of the bones happens
occasionally. Without requiring surgery, two cases were
responded to co-trimoxazole in an appropriate mannet.

All of our patients went for a long time without receiving
a diagnosis despite distinct clinical symptoms, probably
as a result of a lack of clinical suspicion. The significance
of an investigative work-up guided by clinical correlation,
a good biopsy, and repeated microscopy for granules in
pus specimens needs to be stressed to combat the issue of
delayed or no diagnosis. For a successful outcome, prompt
treatment commencement is essential, but the length of
therapy is unpredictable.™” Given that many patients
experience relapses following shorter courses of medication,
it must last for an extended period. The preferred first-line
treatment for Nocardia infections is co-trimoxazole. The
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therapeutic regimen introduced by Welsh ez a/. '" consists

of intravenous amikacin 500 mg, and co-trimoxazole (both
in bi.d. doses) for 3 weeks, followed by the continuation of
co-trimoxazole alone for another 2 weeks.
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Abstract

Introduction: Femoral neck (FN) shaft axis length and FN width collectively influence the risk of fracture especially in women
apart from bone mineral density. The shape of the proximal femur is known to be an important risk factor for hip fracture of the
FN, regardless of bone mass or bone strength. There are substantial variations in hip fracture incidence rates worldwide, which
suggest the existence of important occurrence. This substantial variation may be related to genetic factors and environmental
conditions bone mass index, bone mineral density, and the morphometry of the proximal femur.

Objectives: The present study aimed to record the FN parameters that were carried out which would be of help to the
orthopedicians while carrying out surgical repairs around the hip joint especially in fracture of the neck of femur.

Materials and Methods: A total of 100 North Indian unpaired dry adult human femora (right-50, left-50) of unknown sex were studied.
FN parameters of the femur were measured with the help of measuring thread and vernier caliper was recorded in millimeters. The
raw data obtained were statistically analyzed. Range, mean, standard deviation, and standard error of mean were determined.

Results: The mean femoral length on anterior aspect of femur was found to be 29.58 mm (right 29.64 mm and left 29.52 mm),
mean femoral length on posterior aspect was 39.45 mm (right-39.22 mm and left-39.68 mm), mean femoral neck width was
27.09 mm (right-27.54 mm and left-26.64 mm), and mean neck thickness was 21.66 mm (right-21.72 mm and left-21.60 mm).
No significant difference in values of FN parameters was found in the right and left femur.

Conclusion: This study will enlighten the biomechanical engineers to take a revolutionary step towards altering the implant
designs to suit our Indian needs and thus change the concept of orthopedic surgeries in our country.

Key words: Femora, Orthopedicians, Morphometry

INTRODUCTION

Femur is the longest and strongest bone of the human
body. Its length is associated with a striding gait, its strength
with weight and muscular forces. It comprises of an upper
end, shaft, and lower end. Proximal part of femur includes
head, neck, greater, and lesser trochanters.! The femoral
neck (FN), which connects the head to the shaft, passes
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downward, backward, and laterally and make an angle of
about 125° (slightly less in the females) with long axis of
shaft. Itis about 5 cm in length with two surfaces, anterior
and postetior.”

FN shaft axis length and FN width collectively influence
the risk of fracture especially in women apart from bone
mineral density.? The shape of the proximal femur is
known to be an important risk factor for hip fracture
of the FN, regardless of bone mass or bone strength.!
There are substantial variations in hip fracture incidence
rates worldwide, which suggest the existence of important
occurrence. This substantial variation may be related to
genetic factors and environmental conditions bone mass
index, bone mineral density, and the morphometry of the
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proximal femur.P! Undersized or overhanging femoral
implants could lead to altered soft-tissue tensioning and
altered patella femoral stresses.! Bony marking such as
the head and neck of femur can be used in determination
the femoral length when only one fragment of proximal
femur is available and the required size of length of neck

Figure 1: The measurement of femoral neck length on anterior
aspect with the help of non-elastic cotton thread

Figure 2: The measurement of femoral neck length on posterior
aspect with the help of non-elastic cotton thread

Figure 3: The measurement of femoral neck width with the help
of venier caliper

can be determined to design prosthesis for restoration of
normal neck shaft angle.!

Most of the Indian orthopedic surgeons have currently felt
the need for the modification in implant sizes suitable for
Indian population.” Thus, the present study to record the
femoral length, FN was carried out which would be of help
to the orthopedicians while carrying out surgical repairs
around the hip joint especially in fracture of the neck of
femur. In addition to the orthopedic surgeons, this study
will be of great help to the anatomists, anthropologists,
forensic experts, and radiologist also. Moreover, not much
study has been done on femoral length, FN in North Indian
population.

MATERIALS AND METHODS

A total of 100 North Indian unpaired right and left dry
adult human femora of unknown sex were studied from
teaching collection of the Anatomy department, Guru
Gobind Singh Medical College, Faridkot. Out of the total
of 100 femora, 50 were of the right side and 50 were of the
left side. All the femora was complete and showed normal
anatomical features. Bones with any gross abnormality or
broken bones were excluded from the study.

FN Length on Anterior Aspect

It is the distance between the base of the head and
intertrochanteric line [Figure 1]. It will be measured along
the line thatis perpendicular to intertrochantric line, which
divides anterior part of neck into two equal halves. It will
be measured with the help of non-elastic cotton thread
and the readings will be taken using a measuring scale in
millimeters (mm).

FN Length on Posterior Aspect

Itis the distance between the base of head and intertrochantric
crest [Figure 2]. It will be measured along the line that is
perpendicular to intertrochantric crest which divide posterior

Figure 4: The measurement of femoral neck thickness with the
help of venier caliper
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part of neck into two equal halves. It will be measured with
the help of non-elastic thread and the readings will be taken
using a measuring scale in millimeters (mm).

FN Width

Width of the neck is measured at its narrowest part in
superoinferior direction using vernier caliper [Figure 3]. It
will be recorded in millimeters (mm).

FN Thickness

It is the thickness of femur from at midpoint of the line
joining upper region of femoral head with the base of greater
trochanter of femur [Figure 4]. It will be measured with the
help of vernier caliper and recorded in millimeter (mm).

OBSERVATION AND RESULTS

A total of 100 femora (50 right and 50 left) were studied.
Overall range, mean, standard deviation, and standard
error of mean and distribution on the right and left side
of parameters are given in Tables 1-4.

Table 1: Parameter of anterior femoral neck length
of the right and left femur (mm)

Side Range Mean SD SEM
Right 21-43 29.64 5.58 0.78
Left 20-46 29.52 5.61 0.79
Total 20-46 29.58 5.56 0.78

SD: Standard deviation, SEM: Standard error of mean

Table 2: Parameter of posterior femoral neck
length of the right and left femur (mm)

Side Range Mean S.D SEM
Right 26-55 39.22 5.94 0.84
Left 29-52 39.68 4.72 0.66
Total 26-55 39.45 5.34 0.75

SD: Standard deviation, SEM: Standard error of mean

Table 3: Parameter of femoral neck width of the
right and left femur (mm)

Side Range Mean S.D SEM
Right 19-34 27.54 31 0.44
Left 19-33 26.64 35 0.58
Total 19-34 27.09 3.3 0.51

SD: Standard deviation, SEM: Standard error of mean

Table 4: Parameter of femoral neck thickness of
the right and left femur (mm)

Side Range Mean S.D SEM
Right 16-29 21.72 2.81 0.39
Left 15-26 21.60 3.24 0.45
Total 15-29 21.66 3.02 0.42

SD: Standard deviation, SEM: Standard error of mean

DISCUSSION

The present study was conducted on 100 dried adult human
femurs in the Department of Anatomy, Guru Gobind
Singh Medical College, Faridkot. Different morphometric
features were noted and measurements were taken. Data
were compiled and the various parameters were compared
with the studies available in the literature and any deviation
was noted.

Reddy and Kumar!"! analyzed length of neck antetiotly
26.51 mm (standard deviation [SD] = 3.369), length of the
neck posteriorly 30.846 mm (SD = 3.9 mm), width of the
neck 30.68 mm anteroposteriorly (SD = 4.359 mm), and
29.94 mm superoinferiorly (SD = 3.599). Did study on 60
dried femora the mean values for the various parameters
were as follows: Length of neck — 27.5 mm, width of
neck — 48.33 mm.

In a study done by Sundar and Sangeetha!' on 250 femurs
in South Indian population showed that the anterior neck
length of femur was 3.07 cm (right femur-2.88 cm and left
femur-3.18 cm). Dhivya and Nandhini? did study on 158
dry femora and calculated the anterior neck length was
from 2 cm to 4 cm with mean of 3.09 cm. Lakat ef a/!"!
reported that mean FN width was found to be 29.36 mm,
with mean width of the left side being 28.67 mm and that
of the right being 29.36 mm, respectively

Mukhia and Poudel™ conducted a study on 75 femur
of both sex showed that average FN length was 4.12 £
0.32 cm, FN breadth was 2.94 £ 0.30 cm, and FN thickness
was 2.36 = 0.42 cm.

Muley and Bhuiyan!" studied neck of 150 dry adult femora
in West Indian population and noted that the mean width
of neck of femur was 29.38 £ 2.50 mm on the right side
and 28.86 £ 3.47 mm on the left side, mean length of neck
of femur on anterior aspect was 34.96 £ 7.18 mm on the
right side and 33.42 £ 4.12 mm on the left side and mean
length of neck of femur on posterior aspect was 39.55 £
5.81 mm on the right side and 40.00 £ 4.60 mm on the
left side.

The values of present study are in consonance with
the values of Sundar and Sangeethal''! Mukhia es a/!"
and Muley and Bhuiyan! No significant difference
was found between the values of the right and left side.
The difference seen between the values of the present
study and those recorded by other workers could be
because of contribution to growth variation among
different populations such as genetic factors, nutrition,
environmental condition, social condition, and cultural
conditions.
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CONCULSION

The overall goal of this study was to generate information
that would be useful for geometric modeling of femora and
collecting data which could prove useful for development
of prosthetic implants. In cases, where destruction of
femora is extensive, due to trauma ot some disease, this
study will enlighten the biomechanical engineers to take
a revolutionary step towards altering the implant designs
to suit our Indian needs and thus change the concept of
orthopedic surgeries in our country. However, it should be
kept in mind, that the present study had a smaller number
of femur bones, so it is worthwhile to perform similar study
on more number of bones for its theoretical and practical
importance in the coming years.
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Abstract

Background and Objectives: \We compared endometrial sampling by Pipelle endometrial curette with conventional dilatation
and curettage (D&C) in patients with abnormal uterine bleeding.

Methods: A comparative study was conducted in the Department of Obstetrics and Gynaecology at SKIMS Srinagar from
September 2018 for the period of 18 months and was a time bound study. Eighty (80) cases of abnormal uterine bleeding
attending the outpatient clinic were included in the study. The Pipelle was introduced without performing cervical dilatation and
withdrawn outside the uterus with a rotatory movement to get sample. The patient was then transferred to the operation theater
for dilatation and curettage. Thereafter, both the samples were sent to pathologist, who was blinded to methods of sampling.
The histopathology reports of both samples were compared.

Results: An adequate sample was obtained in 93.8% of cases by Pipelle and in 100% of cases by D&C. Pipelle had a sensitivity,
specificity, positive predictive value, and negative predictive value of 100% for diagnosing endometrial carcinoma, endometrial
hyperplasia without atypia and with atypia and proliferative endometrium. Pipelle also had high diagnostic sensitivity, specificity,
and negative predictive value (100%, 98.33%, and 100%, respectively) for secretory endometrium and sensitivity (100%) and
positive predictive value (83.33%), but high specificity (98.67%) and negative predictive value (100%) for endometritis. Samples
were labeled as inadequate for histology of polyp by pipelle.

Conclusion: Pipelle device is an easy and convenient method of getting tissue diagnosis. It can be done as an outpatient
procedure without anesthesia, when compared to D&C which is done under anesthesia. The sensitivity and specificity of this
procedure in detecting endometrial pathologies were comparable with the standard procedure of D&C.

Key words: Bleeding, Endometrial, Uterine

INTRODUCTION

Abnormal uterine bleeding accounts for more than
70% of all gynecological problems in the peri and post-
menopausal women.! The bleeding could be a sign of an
underlying localized condition including infection, benign,
and malignant pathology. Abnormal uterine bleeding
is a common reason for gynecological consultations.
It occurs when women experiences a change in her
menstrual blood loss or if the degree of blood loss, or
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vaginal bleeding pattern differs from that experienced
by age-matched general female population. AUB is the
overarching term used to describe any departure from
normal menstrual cyclical pattern. The key characteristics
are regularity, frequency, heaviness of flow, and duration
of flow, but each of these may exhibit considerable
variability. Endometrial sampling for histopathology is
important in the assessment of abnormal uterine bleeding,
The endometrial biopsy is a surgical procedure that
involves taking a tissue sample of the lining the uterus.
The histological evaluation of tissue aids the clinician
in forming a diagnosis. The main reason for performing
endometrial biopsy in women with abnormal uterine
bleeding is to confirm the benign nature of the problem,
by ruling out endometrial carcinoma, so that conservative
surgery can be offered and unnecessary radical surgery can
be avoided. Various methods of endometrial samplings
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are used in practice. Ultrasonographic measurement of
central endometrial thickness is one of the commonly
used non-invasive methods although the cut of limit for
endometrial thickness is still debated.” However, a thin and
regular endometrium is reliable exclusion of endometrial
carcinoma.’! Dilatation and curettage are an invasive
inpatient procedure performed under general anesthesia.
Outpatient invasive methods include hysteroscopic directed
biopsy or endometrial biopsy with various endometrial
samplers including the pipelle device. Endometrial biopsy
is an important even if hysteroscopy is normal.l! The
dilatation of the cervix and curettage of the uterine cavity
under general anesthesia have long been considered the
gold standard for the assessment of abnormal uterine
bleeding, This method requires laboratory investigation,
hospitalization, and carries the added risk of general
anesthesia, infection, and perforation.! This has led to
the advent of new and simple method for endometrial
sampling, various devices are in the market today including
pipelle curette.

MATERIALS AND METHODS

Eighty patients 35 years of age and older who presented
with abnormal uterine bleeding were enrolled in this study
after providing informed consent to participation. Patients
with lower genital tract infections, known cervical stenosis,
possibility of pregnancy, patient with coagulopathy, and
central endometrial thickness of <4 mm were excluded
from the study. A consecutive sampling technique was
used for eligible women. A detailed clinical assessment
of patients performed in the outpatient department
included a history, examination, and baseline investigations,
including pelvic ultrasound. The diagnostic intervention
was endometrial sampling by the pipelle device and the
diagnostic reference standard was endometrial sampling by
D&C. First, the pipelle was introduced without performing
cervical dilatation and then withdrawn outside with a
rotatory movement to get the sample, which was labeled
as A. The pipelle procedure was followed by the standard
D&C procedure and that sample was labeled as B. Both
samples were sent to a pathologist, who was blinded as
to the method of sample collection, for histopathology
assessment. The histopathology report of the pipelle
sample was compared with that of the D&C sample
and the D&C report was used as the gold standard.
Histopathology reports were categorized as proliferative,
secretory, and endometrial hyperplasia with atypia or
without atypia and carcinoma. The primary outcome
measure was the validity of the pipelle technique for
determining the histopathology of the endometrium in
women who presented with abnormal uterine bleeding,
especially for ruling out endometrial carcinoma. The

secondary outcome measure was the adequacy of the
tissue for histopathology, associated complications of the
procedure and its failure rate. The sample was labeled as
inadequate by the histopathologist when no endometrial
tissue was present in the specimen sent.

RESULTS

Of the 80 patients studied, 43 (53.8%) were perimenopausal
and 37 (46.2%) were postmenopausal. Pre-menopausal
women included in the study had heavy menstrual bleeding
(HMB) as their main complaint. Frequent menstrual
bleeding was the second most common complaint in
this group. Irregular menstrual bleeding was the third
most common complaint in this group. Post-menopausal
bleeding was the main complaint among post-menopausal
women.

Out of the 80 patients studied, 43 (53.8%) patients were
having some medical illness and 37 (46.2%) were not
having any significant medical illness. Hypertension was the
commonest medical illness present in 24 patients (30%);
followed by diabetes mellitus (DM) in 11 (13.8%) patients
who were already on some form of treatment at the time
of admission. Ca Breast was present in 3 (3.8%) patients,
CKD and thyroidectomy were presentin 1 (1.2%) patient.
In 46 (57.5%) patient had bulky uterus on per vaginum
examination and 34 (42.5%) had normal uterus [Table 1].

Out of 80 patients, scanty tissue was reported by the
pathologistin 5 (6.2%) patients in case of pipelle sampling
and adequate in 75 (93.8%) patients of pipelle sampling.
However, in D&C, tissue samples were adequate in
80 (100%) patients [Tables 2 and 3].

Validity of Pipelle sampling for each endometrial condition
The sensitivity, specificity, and positive predictive value
of Pipelle sampling is 100% with regards to diagnosis of
proliferative endometrium, endometrial hyperplasia with
or without atypia, endometrial carcinoma, and disordered
proliferative endometrium. With regard to diagnosis of
secretory endometrium, the sensitivity and specificity are
100% and 98.33%, respectively. Whereas positive predictive
values and negative predictive value were 95.24% and
100%, respectively. Similarly, for polyp sensitivity and
specificity are 3.75% and 100%, respectively.

DISCUSSION

Endometrial sampling for histopathology is important in the
assessment of abnormal uterine bleeding, The endometrial
biopsy is a surgical procedure that involves taking a tissue
sample of the lining the uterus. The histological evaluation
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Table 1: Adequacy of Sampling in Studied
Subjects

Tissue sample No of patients Percentage
D&C
Adequate 80 100.0
Scanty 0 0.0
Pipelle
Adequate 75 93.8
Scanty 5 6.2

Table 2: Correlation between endometrial
thickness (ET) and sufficiency of sample in the
patients studied in pipelle biopsy

Tissue sample Total
Sufficient Scanty
ET
<6 0 1 1
0% 100.0% 100.0%
7-9 16 3 19
84.21% 15.78% 100.0%
10-12 29 1 30
96.7% 3.3% 100.0%
13-15 17 0 17
100.0% 0.0% 100.0%
16-18 9 0 9
100.0% 0.0% 100.0%
19+ 4 0 4
100.0% 0.0% 100.0%
Total 75 5 80
93.8% 6.2% 100.0%

Table 3: Specific histopathological findings
reported with pipelle and D&C

HPE pipelle (#80) HPE D&C (#80)

Frequency % age Frequency % age

Proliferative endometrium 26 32.5 26 32.5
Secretory endometrium 21 26.25 22 27.50
Endometrial hyperplasia 10 12.5 10 12.4
without atypia

Endometrial hyperplasia 7 8.7 7 8.7

with atypia

Endometritis 5 6.25 6 7.6

Endometrial carcinoma 4 5.0 4 5.0

Disordered proliferative 2 24 2 2.4

endometrium

Polyp 0 0 3 3.8

No report 5 6.25 0 0

of tissue aids the clinician in forming a diagnosis. The main
reason for performing endometrial biopsy in women with
abnormal uterine bleeding is to confirm the benign nature
of the problem, by ruling out endometrial carcinoma, so
that conservative surgery can be offered and unnecessary
radical surgery can be avoided. In our study, tissue obtained
for histopathology was adequate in 100% cases when
the procedure was D&C, while it was adequate in 93.8%

of cases by Pipelle. Thus, Pipelle had comparable tissue
adequacy with D&C. Five cases were labeled as inadequate
for histopathological reporting. Out of those five cases,
three were having endometrial polyp, one was having
secretory endometrium, and one was having endometritis.

In the study by Abdelazim ez 4/, the pipelle and D&C wete
compared and the authors reported 100% of sufficient
sample in conventional D&C and 97.7% for pipelle that is
higher by both methods in comparison to our study. It may
be due to different techniques and instruments and also
pathologist’s expetience. In a study by Nadeti ez @/, the
sufficiency rates were 91.6% and 98.3% by pipelle and D&C,
respectively. The study by Mousavifar e al,” reported 94%
of sufficiency rate for pipelle sample. The mean endometrial
thickness by means of TVS was 12.05 £ —3.926 scanty
tissue was obtained in one patient with ET <6 mm, in three
patients with ET of 7-9 mm and in 1 patient with ET of
10-12 mm in Pipelle biopsy. However, sample was adequate
for all samples in case of diagnostic D&C.

Elsandabesee and Greenwood!"" examined the factors that
would affect the adequacy of endometrial samples in terms
of their suitability for histopathological examination. He
found that the ability to obtain an adequate endometrial
sample was primarily affected by the endometrial thickness.
There is only a 27% of probability of getting an adequate
endometrial sample in the group of women with an
endometrial thickness of <5mm. However, when the
endometrial thickness is <4, little can be gained from
endometrial sampling as the chance of getting an adequate
sample is small. The analysis revealed that the procedure
avoided the need for hysteroscopy in 61.5% of cases
with an endometrial thickness of >4mm. No cases of
endometrial cancer were missed after Pipelle sampling,

The most common endometrial pattern identified was
proliferative endometrium 26 (32.5%) followed by secretory
endometrium 21 (26.25%), endometrial hyperplasia
without atypia 10 (12.5%), endometrial hyperplasia with
atypia 7 (8.7%), endometrial carcinoma 4 (5%), and
polyp 3 (3.8%). The sensitivity and specificity of pipelle
biopsy and D&C in detecting proliferative endometrium,
endometrial carcinoma, and endometrial hyperplasia with
or without atypia are 100% and 100%, respectively. The
sensitivity and specificity of pipelle biopsy in detecting
secretory endometrium are 100% and 98.33%, respectively.

Fakhar e al,"! evaluated 100 patients with AUB. D&C
and pipelle were chosen as a method for sampling the
endometrium and histopathology report was compared
taking D&C as a gold standard. In 98 of the 100 patients, the
sample was adequate as compared to 100 in D&C. Diagnosis
of carcinoma, hyperplasia, and secretory endometrium
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with pipelle showed a sensitivity and specificity of 100%.
Sensitivity and specificity for diagnosing proliferative
endometrium were 94% and 93%, respectively. Two samples
were inadequate by Pipelle. In both these cases, D&C report
showed polyp. The conclusion derived was that hyperplasia
and malignancy could be detected with high sensitivity
and specificity using Pipelle technique. Our results were
consistent with study of Alliratnam ez a/," who found
pipelle biopsy was 100% sensitive and 100% specific in
detecting secretory endometrium. It can be inferred from
our study that Pipelle biopsy is reliable in acquiring adequate
endometrial sample and histopathological results of Pipelle
were comparable with dilatation and curettage. Pipelle
biopsy is also safe, cost-effective, and an office procedure.
Itis also an easy and convenient method of obtaining tissue
diagnosis. An additional advantage of pipelle biopsy is that
it does not requite anesthesia.

Fakhar ez al!"' reported the cost per case was &39.46
for dilatation and curettage as compared to &4.74 for
the Pipelle. The cost included the procedure, anesthesia,
surgety, and inpatient charges. The cost of Pipelle sampling
was Rs.450, compared to Rs.2000 for D&C, which was
done under anesthesia. Although the higher inadequate
tissue rate of Pipelle sampling was taken into consideration,
Pipelle was certainly more cost effective than D&C.

CONCLUSION

Pipelle device is an easy and convenient method of getting
tissue diagnosis. It can be done as an outpatient procedure
without anesthesia, when compared to D&C which is
done under anesthesia. The sensitivity and specificity of

this procedure in detecting endometrial pathologies were
comparable with the standard procedure of D&C.
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Abstract

Introduction: Anorectal malformations represent a complex group of congenital anomalies which results in abnormal
development of the hindgut. To accomplish a successful post-operative outcome, an accurate preoperative imaging assessment
is required.

Purpose: The purpose of this study was to compare the sensitivity of magnetic resonance imaging (MRI) and conventional
imaging technique in terms of detection of type of anorectal malformation, type of fistula, development of puborectalis muscle,
and external sphincter and associated anomalies taking surgery as reference standard.

Methods: Patients underwent MRI and pressure colostography/fistulography. All patients underwent corrective surgery. The
results of MR and conventional techniques were compared using surgery as reference standard.

Results: MRI and colostography/fistulography were able to correctly identify type of ARM in 28 out of 30 patients (93.3%). The
sensitivity of MRI and colostography/fistulographyfor detection of presence of fistula was 100% and 37.03%, respectively. MRI
and colostography correctly identified type of fistula in 22 out of 27 (81.48%) and 10 out of 27 patients (37%), respectively.
Colostography failed to identify 16 surgically proven fistula out of 27 (59.25%). It was possible to clearly visualize and evaluate
the bulk of muscles the levatorani and pubo-rectalis muscle in all the patients with MRI. The incidence of associated anomalies
in present study was 43.3%.

Conclusion: MRI proved to be better imaging technique than conventional imaging techniques (colostography/fistulography)
for pre-operative workup of anorectal malformation.

Key words: Anorectal malformation, Magnetic resonance imaging, Pressure colostography/fistulography

INTRODUCTION common among boys (34.5% vs. 13.3%) and low lesions
more common among gitls (70.9% vs. 47.6%)." The male
female ratio associated with ARM is almost equal, with
a ratio of 56:44.179 Associated anomalies are 13 times

Anorectal malformations comprise a complex group
of congenital anomalies that results from abnormal

development of the hindgut, allantois, and Mullerianduct A ) )
more common in high type in comparison to low type.

1% Several classification systems have been proposed for
ARM; however, the Krickenbeck classification is widely
accepted today, which is based on the presence or absence

resulting in incomplete or partial urorectal septal
malformations. ARM is a relatively uncommon congenital
cause of intestinal obstruction in the newborn, occurring
in approximately one out of every 4000-5000 births
(4.05/10,000 births).l"" Approximately 36.4% of cases
occur as isolated lesions and 63.6% are associated with

of fistula and its location.""’l The final stage corrective
surgery for anorectal malformation depends on the level
of the fistula in reference to pelvic floor. Thus, accurate
recognition of different subtypes of ARM is essential for

1 11
Access this article online operative management.!"')

other congenital anomalies.*® High lesions are more
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tomography, and magnetic resource imaging (MRI), all
the diagnostic imaging have helped surgeon a lot with
the information needed to correct the malformation. To
achieve a successful post-operative outcome, a propet pre-
operative imaging assessment is required which includes
assessment of the presence of a fistula, level and type
of anorectal malformation, developmental state of the
sphincter muscle complex, and presence of any other
associated anomalies." MRI fulfills these requirements
because of its excellent intrinsic contrast resolution,
multi-planar imaging capabilities, and lack of ionizing
radiation. Disadvantages of MRI include the need for
sedation, high cost, and limited availability. Despite of
all these disadvantages, MRI is increasingly being used
for the pre-operative work-up of ARM patients.[™!
Conventional imaging techniques such as colostography/
fistulography have many disadvantages such as operator
dependency, perforation, false impression of lower
anomaly, troublesome, and radiation exposure.

In our study, we have evaluated 30 patients with anorectal
malformation using MRI and conventional imaging
techniques (colostography/fistulography) and these results
were compared using surgery as the reference standard.

MATERIALS AND METHODS

All the patients were examined using 3-Tesla MR system
(siemens, magnetomskyra), after taking consent from their
parents as all the patients are children and infants. Scanning
was done under sedation using midazoloam or ketamin as
anesthetic agent. Body coil or head coil (infants) was used.
Images of the pelvis to assess the level and type of ARM
as well as the bulk of the sphincter muscle complex were
acquired in the axial, coronal, and sagittal plane using T'1
and T2-weighted Turbo Spin-Echo (T2W TSE) sequences
(tepetition time ms/echo time ms - 5000/132; field of
view-130-150; section thickness-1.5 mm; gap-1 mm;
number of signals acquired-2; flip angle-90; matrix-512
X 512; acquisition time). In the coronal and axial section,
orientation was parallel and perpendicular to the plane of
the anal canal, respectively. STIR images were also taken in
three orthogonal planes whichever required. Total scanning
time was 20—25 min.

Pressure colostography was performed by inserting a Foley
catheter in the distal rectal pouch and by injecting water-
soluble non-ionic contrast media (Iohexol) into it and then
subsequent images were taken in AP and lateral view using
computed radiography system. When the neonate did not
have a colostomy stoma, the distal fistula was injected with
non-ionic contrast agent and images were taken in AP and
lateral view.

Analysis of the MR images was based on the following
criteria. The location of the transition of the normal rectal
mucosa into the fistula was evaluated. Pubococcygeal line
is the line extending from the lower border of the pubic
symphysis to the coccyx. It corresponds with the attachment
of levatorani muscle to the pelvic wall. It separates high type
of ARM from other types with high-type lying above this
line." T-plane (Ischeal plane)passes through the lowest point
of the ischial tuberosity parallel to the above line. It separates
intermediate type from low type (lying above and below this
line, respectively)."”! Since no pressure was applied during
MRI to dilate the bowel loop, differentiation between
normal colon and fistula was based on the layered pattern
of the bowel segment. If the different layers of bowel wall
(mucosa, submucosa. and muscle layer) were visualized, it
was classified as normal bowel and if no layer was visible, it
was classified as a fistula [Figures 1 and 2]. The presence of
fistula and its type was based on Krickenbeck’s classification.
The degree of development of the puborectalis and external
sphincter muscle complexis assessed in the coronal and axial
planes. If RWPR <0.18 and RWEAS <0.15, it is termed
as poor development of muscles."”™"” RWPR is defined as
the total width of puborectalis muscle/half distance of
ischial tuberosities. Similarly, RWEAS is defined as total
width of external anal sphincter/half distance of ischial
tuberosity. Other associated anomalies involving the
vertebrae, spinal cord, and/or the genitoutinary system
anomalies are evaluated. An ectopic anus is described as
an anal index of <0.34 in girls and <0.46 in boys. The anal
index is defined as the ratio of the scrotal — anal distance
to the scrotal—coccygeal distance in males, and the ratio of
the fourchette—anal distance to the fourchette—coccygeal
distance in females."!

Krickenbeck’s International Classification

Major clinical groups
Perineal fistula
Recto-urethral fistula
Bulbar
Prostatic
Recto-vesical fistula
Vestibular fistula
Cloaca
No fistula anal stenosis

Regional/rare variants-Pouch colon
Rectal atresia/stenosis
Recto-vaginal fistula
H-type fistula
Others

Interpretation of cologram findings were done on the
basis of termination of the distal opacified bowel loop
in reference to the pubococcygeal line and ischial-plane.
The presence of some abnormal tract suggesting fistulous
communication [Figure 1]. The presence of any associated
anomaly in spine is also documented. Deficiency of the
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Figure 1: Prone, cross-table lateral radiograph of a pelvis
demonstrating the pubococcygeal (PC) line between the pubic
symphysis and coccyx, and the ischial (I) line running parallel

to the PC line at the inferior aspect of the ischium. In the this
example the terminal bowel gas extends to the | point in a child
with a rectoprostatic urethral fistula

Figure 2: 8 month old male child with no external anal opening.
He had undergone colostomy soon after his birth. Pressure
colostography and MRI was performed[A]. (T2-weighted sagittal
image)- Distal anal canal not visualized and proximal anal canal
and rectum is displaced anteriorly and is terminating just below
the pubo-coccygeal line communicating anteriorly with bulbar
urethra. [B] STIR sagittal image- anal canal is displaced anteriorly
and is communicating with bulbar urethra.[C]. (STIR Axial

images)- Common channel for urethra and anal canal can be seen.

[D]. (Pressure colostography — lateral images- normally opacified
and dilated rectum with recto-bulbar fistula can be seen.

fourth and fifth sacral vertebrae usually allows normal
innervation of the bladder and levatorani and adequate
development of the levator. Deficiency of the third,
fourth, and fifth sacral vertebrae is usually accompanied
by variable abnormal nerve and muscle development,
and most patients are incontinent. Deficiencies involving
the first or second sacral segments are always associated
with incontinence and poorly developed and innervated

levatorani and pelvic floor musculature.””

RESULTS

The study included 30 patients with anorectal malformation
who underwent MRI and colostography/fistulography. Age
of the patients varies from 8 months to 5 years. Out of the
30 patients, 24 underwent pressure colostography and six
underwent fistulography, while all patients underwent MRI
examination. All patients underwent corrective surgery and
the results of the MRI and colostography and fistulography
were correlated with the surgical findings.

MRI was able to correctly identify type of ARM in 28 out
of 30 patients (93.3%). It was able to identify all the patients
with high type, 7 out of 7 (100%), 15 out of 16 patients
(93.8%) with intermediate type, and 6 out of 7 patients
(85.7%) with low type. However, one intermediate type was
falsely identified as high type and one low type was identified
as intermediate type. Colostography correctly identified the
type of ARM in 28 out of 30 patients (93.3%). One high
type was falsely identified as intermediate type and one low
type was identified as intermediate type [Table 1].

MRI was able to correctly identify type of fistula in 27 out
of 27 patients (81.48%). MRI was able to correctly identify
10 out of 12 patients (83.3%) with recto-bulbar fistula, 5 out
of 7 patients (71.4%) with recto-prostatic fistula, 2 out of
2 patients (100%) with perineal fistula, 2 out of 2 patients
(100%) with recto-vaginal fistula, and 3 out of 4 patients
(75%) of recto-vestibular fistula. On MRI, two recto-
prostatic fistula were mis-interpretated as recto-bulbar
fistula, two recto-bulbar fistula were mis-interpretated as
recto-prostatic fistula, and one recto-vaginal fistula was
mis-interpretated as recto-vestibular fistula.

Table 1: Type of ARM on different investigations

Type of ARM MRI Colostography/fistulography Surgery
Frequency Percent Frequency Percent Frequency Percent
High 8 26.7 20.0 7 23.3
Intermediate 16 53.3 60.0 16 53.3
Low 6 20.0 20.0 7 23.3
Total 30 100.0 100.0 30 100.0

MRI: Magnetic resource imaging
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Figure 3: 2 Year old boy came with no external anal opening.
He had undergone colostomy soon after birth. Pressure
colostography and MRI pelvis was performed. [A]. (T2-

weighted sagittal image)- Distal anal canal not visualized and

proximal anal canal and rectum is displaced anteriorly and is
terminating just below the pubo-coccygeal line communicating
anteriorly with prostatic urethra. [B].T2 wieghted axial images-
anal canal is displaced anteriorly and is lying just behind the
prostatic urethra.[C]. (T2 wighted axial images)- Common
channel for urethra and anal canal can be seen. [D]. (T2
wighted coronal images)- Normally developed levator ani and
puborectalis muscle can be seen.

Colostography/fistulography correctly identified the
presence of fistula in 10 out of 27 patients (37%). It failed
to identify 16 out of 27 patients (59.25%) of surgically
proven fistula. Colostography/fistulography failed to
achieve significant association with surgery (P-value 0.197)
for detection of presence of fistula [Tables 2 and 3].

It was possible to cleatly visualize and evaluate the bulk of
muscles the levatorani, pubo-rectalis muscle, and external
sphincter in all the patients with MRI. On MRI, out of

Table 2: Presence of fistula on different
investigations

Presence of fistula Frequency Percent P value
MRI 27 90.0 <0.0001
colostography/fistulography 10 33.3
Surgery 27 90.0

30 patients, 18 (60%) patients were identified with normal
muscle development and 12 (40%) patients with poor
muscle development.

On colostography/fistulography, the development of
muscles was predicted on the basis of development of
sacral vertebrae. In our study, 11 patients had complete
or partial absence of sacral vertebrae, out of which,
eight patients had absence of three or >three vertebrae
and were designated with poorly developed muscles.
Twenty-two patients (73.3%) were identified with normal
muscle development and 8 patients (26.7%) with poorly
developed muscles. Seven patients who were identified
with normal muscle development on conventional
techniques (colostography/fistulography) showed poor
muscle development on MRI. Three patients who were
identified with normal muscle development on MRI were
diagnosed as pootly developed on conventional techniques
(colostography/fistulography). However, this difference
was not statistically significant [Table 4].

In the present study, the incidence of associated anomalies
was 43.3%. The most common associated anomaly was
vertebral anomaly followed by spinal cord anomalies and
genito-urinary anomalies. MRI showed genito-urinary
anomaly in two out of 30 (6.67%) patients which included
hydronephrosis in one patient and ambiguous genitalia
in one patient, isolated vertebral anomaly in 5 out of
30 patient (26.67%), caudal regression syndrome in 2
out of 30 patients (6.67%), and vertebral agenesis with
tethered cord in 1 out of 30 patients (3.33%). There was
significant correlation between MRI and colostography and
fistulography for detecting the vertebral anomaly.

DISCUSSION

In the present study, we compared high-resolution MRI
findings with that of the colostography/fistulography,
taking surgical findings as reference standard. We found
that MRI is better diagnostic tool than colostography/
fistulography for evaluation of anorectal malformation in

Table 3: Type of fistula on different investigations

Type of fistula MRI Colostography/fistulography Surgery
Frequency Percent Frequency Percent Frequency Percent

None 3 10.0 19 63.3 3 10.0
Perineal fistula 2 6.7 2 6.7 2 6.7
Recto-bulbar 12 40.0 5 16.7 12 40.0
Recto-prostatic 7 23.3 0 0 7 23.3
Recto-vaginal 3 10.0 2 6.7 2 6.7
Recto-vestibular 3 10.0 1 3.3 4 13.3
Total 30 100.0 30 100.0 30 100.0

MRI: Magnetic resource imaging

29

unternational Journal of Scientific Study | January 2023 | Vol 10 | Issue 19




Kapoor: Evaluation of Anorectal Malformation

Table 4: Comparison of muscle development as
detected by MRI and conventional investigation

Muscle Muscle development on Total

development conventional investigation

on MRI Normal Poor

Normal 15 3 18
68.2% 37.5% 60.0%

Poor 7 5 12
31.8% 62.5% 40.0%

Total 22 8 30
100.0% 100.0% 100.0%

MRI: Magnetic resource imaging

terms of detection of fistula, type of fistula, development of
pelvic floor muscles, and presence of associated anomalies.
MRI is equally sensitive to conventional techniques in
determination of type of anorectal malformation.

The most common type of anorectal malformation was
intermediate type followed by high type then low type.
The result of this study correlated with the result of the
study done by Abdulkadir ¢z @/”" and another study done
by Tang et al.?? The sensitivity and specificity of MRI for
detection of high type of ARM were 85.6% and 100%, for
intermediate type 100% and 85.7% and for low type 85.7%
and 85.6%, respectively. The sensitivity and specificity of
colostography/fistulography for identification of high
type of ARM were 85.6% and 100%, for intermediate
type — 100% and 85.7% and for low type 85.7% and
95.6%, respectively. Significant association was noted
between colostography/fistulography for identification
of type of ARM. Thus, it can be concluded that MRI and
conventional imaging (colostography/fistulography) are
nearly equal sensitive for the detection of type of ARM
(high, intermediate, and low). The result of this study does
not matches with a similar study done by Thomer ez a/*

We found the sensitivity of MRI for detection of presence
of fistula was 100%. The most common type of fistula was
recto-bulbar fistula. Colostography identified presence of
fistula in 37% cases. There was 56.7% increase in detection
of fistulae with MRI in comparison to conventional
imaging techniques (colostography/fistulography). The
difference was found to be highly significant (P < 0.0001).
This study result matches with the similar study done by
Elsayed ez a/”" and Thomer ez all*!

MRI was also able to delineate the pelvic floor muscles and
helped in evaluation of their bulk, thus making it possible to
predict the post-operative anal continence. On MRI, out of
30 patients, 18 patients (60%) were identified with normal
muscle development and 12(40%) patients with poor
muscle development. On colostography/ fistulography,
the development of muscles was predicted on the basis

of development of sacral vertebrae. Twenty-two (73.3%)
patients were identified with normal muscle development
and 8 patients (26.7%) with poorly developed muscles
on colostography. Seven patients who were identified
with normal muscle development on conventional
techniques (colostography/fistulography) showed poor
muscle development on MRI. Three patients who were
identified with normal muscle development on MRI were
diagnosed as pootly developed on conventional techniques
(colostography/ fistulography). However, this difference
was not statistically significant.

In the present study, the incidence of associated anomalies
according to our MRI protocol and conventional
techniques was 43.3%. The most common associated
anomaly was vertebral anomaly followed by spinal cord
anomalies and genito-urinary anomalies. MRI showed
genito-urinary anomaly in 2/30 (6.67%) patients which
included hydronephrosis in one patient and ambiguous
genitalia in one patient, isolated vertebral anomaly in 5
out of 30 patient (26.67%), caudal regression syndrome in
2 out of 30 patients (6.67%), and vertebral agenesis with
tethered cord in 1 out of 30 patients (3.33%). The results
of this study do not matches with the result of a similar
study done by Balanescu®! and McHugh® likely because of
limited sample size in the present study. The prevalence of
associated anomalies was most common among high type
(57.14%) followed by intermediate type and low type. The
results match with the result of the study done by Elsayed
¢t al. and Shrivastava ez al?" Gross et al. stated that a postetior
sagittal approach should never be attempted without a
technically adequate high-pressure distal colostogram
to determine the exact positions of the rectum and the
fistula.” The local anatomy required for surgical planning
is more precisely delineated with MRI in comparison to
colostography/ fistulography. There is no need for the use
of intravenous contrast or local instillation of fluids into
the orifices thus making the MRI non-invasive procedure.

MRI is suited for pre-operative assessment of anorectal
malformation because of its excellent intrinsic contrast
resolution, multi-planar imaging capabilities, and lack of
ionizing radiation. Disadvantages of MRI include the need
for sedation, high cost, limited availability, and relative lack
of expertise. Since MRI examination is static (non-operator
dependent) and images can always be re-evaluated and
discussed with different physicians, MRI can produce more
consistent results. Conventional imaging techniques such
as colostography/fistulography have many disadvantages
such as operator dependence, perforation, false impression
of lower anomaly, troublesome, and radiation exposure.
MRI also demonstrated other associated anomalies which
are common cause of morbidity in patients with anorectal
malformation.
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CONCLUSION

MRI is a non-invasive and non-hazardous modality for the
pre-operative work-up of anorectal malformation. Since
an MRI examination is static (non-operator dependent),
images can always be re-evaluated and discussed with
different physicians. MRI can produce more consistent
results. In the present study, MRI proved to be a better
imaging technique than conventional imaging techniques
(colostography/fistulography) for the detection of fistula
and determination of type of fistula. It is equally sensitive
to conventional techniques for detection of type of ARM.
Bulk of the pelvic floor muscles can be evaluated with
MRI and thus the post-operative anal continence can be
predicted, which is not possible by conventional imaging
techniques (colostography/fistulography) where we predict
the anal continence on the basis of presence or absence
of sacral vertebrae. Other anomalies which are common
cause of morbidity in patients of ARM can be easily
evaluated on MRI. Thus, MR1 is a better imaging technique
than conventional imaging techniques (colostography/
fistulography) for complete pre-operative workup of
anorectal malformation.
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Abstract

Introduction: The thyroid gland is the largest of all endocrine glands and is the only one which is amenable to direct physical
examination due to its superficial location. Superficial location of the thyroid gland allows excellent visualization and evaluation
of its normal anatomy and pathologic condition by high-resolution real-time gray scale sonography. The aim of this study is to
assess the role of high-resolution real-time gray scale ultrasonography in evaluating patient with thyroid enlargement.

Materials and Methods: This prospective study was carried out on 100 patients who came our department from period of
February 2022 to November 2022. Gray scale ultrasound of neck followed by ultrasound-guided (USG) fine-needle aspiration
cytology of thyroid swelling in 100 patients aged 10 to 80 years was done.

Results: Out of 100 cases, 8% were malignant, 66% were benign, and 26% were indeterminate lesions on gray scale ultrasound.
All the eight malignant cases were correctly diagnosed as malignant on pathology. Out of 66 benign cases, two benign cases
proved to be malignant on pathology as papillary carcinoma. Both cases on USG presented as a hypoechoic lesion with
well-defined margin and coarse calcification. Due to coarse calcification, they were diagnosed as benign on ultrasonography
but turned out to be malignant on pathology as papillary carcinoma. Out of 26 indeterminate cases, two cases proved to be
malignant and 24 cases benign on pathology.

Conclusion: High-resolution gray scale ultrasound has emerged as an initial imaging modality of choice for the evaluation of
patients with thyroid enlargement ultrasound can detect solitary nodule, multiple nodules, and diffuse thyroid enlargement. It
can also differentiate solid and cystic lesions.

Key words: Fine-needle aspiration cytology, Thyroid, Ultrasound-guided

INTRODUCTION

The thyroid gland is the largest of all endocrine
glands and is the only one which is amenable to direct
physical examination due to its superficial location.
Superficial location of the thyroid gland allows excellent
visualization and evaluation of its normal anatomy and
pathologic condition by high-resolution real-time gray

scale sonography.!'

Access this article online

Month of Submission : 11-2022
Month of Peer Review : 12-2022
Month of Acceptance : 12-2022
Month of Publishing :01-2023

www.ijss-sn.com

Ultrasound is generally the first choice for the evaluation
of thyroid morphology due to its high sensitivity for
small nodule detection. The spatial resolution achieved
by ultrasound is of the order of 0.7-1 mm, not achieved
by any other imaging method.” The advantages of sign
and symptoms suggestive of thyroid disorder ultrasound
are that it is an easily accessible, inexpensive, non-invasive,
and highly sensitive imaging modality for distinguishing
cystic from solid lesion. Color Doppler study helps in
assessment of blood flow in addition to depiction of
the morphology.

The aim of this study is to prove ultrasound-guided
(USG) as the best first-line investigation for thyroid lesions
supported by fine-needle aspiration cytology (FNAC)
correlation.
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MATERIALS AND METHODS

This prospective study was carried out on 100 patients who
attended the vatious OPD and/or IPD of in Sukh Sagar
Medical College and Hospital, Jabalpur MP,, from February
2022 to November 2022,

Gray scale ultrasound of neck followed by USG FINAC of
thyroid swelling in 100 patients aged 10-80 years was done.

Patient Selection
It was based on following criteria:

Physical examination suggestive of palpable thyroid
swelling in lower neck in midline or on either side(hyper/
hypothyroidism).

Exclusion Criteria
The patient already diagnosed and treated for thyroid
lesion. FNAC showing inadequate aspirated material.

RESULTS

Out of 100 cases, 8% were malignant, 66% were benign,
and 26% were indeterminate lesions on gray scale
ultrasound. All the eight malignant cases were correctly
diagnosed as malignant on pathology. Out of 66 benign
cases, two benign cases proved to be malignant on
pathology as papillary carcinoma. Both cases on USG
presented as a hypoechoic lesion with well-defined margin
and coarse calcification. Due to coarse calcification, they
were diagnosed as benign on ultrasonography but turned
out to be malignant on pathology as papillary carcinoma.
Out of 26 indeterminate cases, two cases proved to be
malignant and 24 cases benign on pathology [Figures
1-5 and Tables 1-9].

DISCUSSION

Age Distribution

In the present study, most of the patients (30%) were in
30-39 years age group, the youngest being 18 years old and
the eldest 74 years old. The mean age was 39 years. In a
similar study by Goong ez al., the age range was 26—75 years
with mean age of 51 years.

Gender Distribution

In the present study, 72% patients were female and 28%
were male. The male-to-female ratio was 1:2.5. Hence,
females are more commonly affected than males. In a study
by Goong ¢t al., 78% patients were females and 22% males.

Clinical Presentation

All the 100 patients presented with clinical thyroid
enlargement, either in the mid line or on the lateral aspect.
About 94% patients presented with gradual onset and 6%
presented with sudden onset of thyroid swelling, Pressure
Leopold et al. out of 73 solitary nodule 36 effects from
thyroid swelling (Dyspnea, dysphagia, and hoarseness of
voice) was seen in 13 (13%), signs of thyrotoxicosis (loss
of weight in spite of good appetite, insomnia, tremors,
irritability, exophthalmos, menstrual irregularities, dry skin,
hair loss, lethargy, hoatrseness of voice, and failing memory)
was present in 6%, pain in 15% fever 10%, pathological
fracture due to metastases from thyroid malignancy seen in
2%, and convulsion in 1% from CNS metastases. Clinically,
56 (56%) presented with solitary thyroid nodule, out of
which 8 (14.2%) had multiple nodules on ultrasound. In
a study by William Scheible and (48.6%) showed multiple
nodules on USG.

Thus, USG is helpful in finding other nodules in cases of
clinically suspected solitary thyroid nodule, though the
detection rate was lower in our study as compared to others.

Pathological Diagnosis

Out of 100 cases, 88% were benign and 12% were
malignant. Out of 12 malignant cases, 5 (41.6%) seen
in male and 7 (58.4%) seen in female with wide age
distribution between 30 and 79 years. Percentage of
malignancy in male is 5 (17.85%) out of 28 and female is
7 (9.72%) out of 72. Papillary carcinoma seen in (50%)
cases, follicular carcinoma in 4 (33.37%) and anaplastic
carcinoma in 2 (16.7%) of cases. In a study by Simeone
et al. in 1985, 87.2% cases were benign and 12.7% cases
were malignant. Out of 17 malignant cases, 9 (52.9%) had
papillary carcinoma, 2 (11.7%) had medullary carcinoma,
2 (11.7%) had follicular carcinoma, 2 (11.7%) had anaplastic
carcinoma, and 2 (11.7%) had metastases.

Most common benign pathology in the present study was
benign goiter seen in 72% cases. Follicular adenoma was
found in 10% and thyroiditis in 6% of patients.

Benign Thyroid Lesion (83 Cases)

Ratio (male: female)

In the present study, ratio of male: female was 1:2.7, While
in study by Kim in 2002, the ratio of male-to-female and
12 (10.34%) was diagnosed to be thyroiditis.

Goitre (72 Cases)

In the present study, maximum 30.5% lesions were anechoic,
25% each were hyperechoic and hypoechoic, 11.1% were
isoechoic, and 8.3% showed mixed echogenicity.
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Table 1: Age incidence

Age group (years) Number of patients Percentage
10-19 4 4
20-29 24 24
30-39 30 30
40-49 18 18
50-59 12 12
60-69 8 8
70-89 4 4
Total 100

Table 2: Clinical symptomatology

S. No. Clinical symptoms Patients Percentage
1. Thyroid enlargement 100 100

2. Pressure effects 13 13

3. Signs of Hyperthyroidism 6 6

4. Pain 15 15

5. Fever 10 10

6. Fracture Bone 2 2

7 Convulsion 1 1
Table 3: Clinical diagnosis

Clinical diagnosis Number of patients Percentage
Solitary thyroid nodule 56 56
Diffuse thyroid swelling 32 32
Multinodular goiter 6 6
Cystic lesion 6 6
Total 100 100

Perilesional halo was seen in 27% cases, calcification in
30.5% cases and comet-tail artifacts in cystic lesion due to
cholesterol crystal were seen in 16.6% cases.

Single nodule noted in 72.2% cases, multiple nodules in
22.2%, and diffuse thyroid enlargement in 5.5% cases.
Margin was well-defined in 77.7% and ill-defined in 22.3%.

Out of 72 cases, 41.6% were solid, 33.3% were cystic, and
25% had solid-cystic components.

In a study by Ahuja e# al, all 100% patients with comet-tail
artifact proved to be benign by FNAC.

Follicular Adenoma Ten Cases

Out of ten cases, 8 (80%) were isoechoic and 2 (20%)
were anechoic. Perilesional halo was seen in 80% cases
which help to identify isoechoic lesion surrounded by
petipheral sonolucentrim. In a study by Simeone ¢ 4/,
81% of follicular adenoma showed decreased echogenicity
relative to normal thyroid gland, 12.6% showed increased
echogenicity, and 6.4% were isoechoric. A cystic lesion was
seen in 1.$% cases. Perilesional halo was seen in 54.4%
cases.

Thyroiditis Six Cases
Two were seen in male and four in female patients. The
ratio of male-to-female being 1:2. All the 6 (100%) cases

Table 4: Distribution of various thyroid pathologies in relation to age and sex

Age group (in years) Benign Malignant Total
Goiter Thyroiditis Follicular adenoma Follicular Papillary Anaplastic Medullary
10-19
M 0 0 0 0 0 0 0 0
F 4 0 0 0 0 0 0 4
20-29
M 2 1 2 0 0 0 0 5
F 16 1 2 0 0 0 0 19
30-39
M 5 1 2 2 0 0 0 10
F 19 1 0 0 0 0 0 20
40-49
M 2 0 0 0 0 0 0 2
F 8 2 4 0 2 0 0 16
50-59
M 3 0 0 0 1 0 4
F 5 0 0 0 1 0 8
60-69
M 4 0 0 0 2 0 0 6
F 2 0 0 0 0 0 0 2
70-79
M 1 0 0 0 0 0 0 1
F 1 0 0 0 0 2 0 3
Total
M 19 2 2 2 3 0 0 28
F 53 4 8 2 3 2 0 72
72 6 10 4 6 2 0 100
35
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were diffusely enlarged hypoechoic thyroid with ill-defined
margin. In a study by Simeone ¢z a/. all 100% patients
showed diffusely abnormal echo-pattern consisted of
multiple small low-level echoes with a decrease in overall
echogenicity.

Malignant Thyroid Lesions (12 Cases)

In present study, our of 12 cases, 66.6% were in the age
group of 30-60 years and 33.3% patients were more than
00 years of age. Mary e a/. showed that malignancy was
more common in patients who were younger than 20 years
or older than 60 years of age; than in patients between 20
and 60 years of age.

Percentage of malignancy in male was 17.85% and in
female, it was 9.72% in the present study.

Table 5: Pathological diagnosis of thyroid lesions

Pathological diagnosis Number of patients Percentage
Goiter 72 57
Thyroiditis 6
Follicular adenoma 10 10
Carcinoma 12 12
Total 100 100

m Series1

35

1019 2029 30-39  40-49  50-59 60-69  70-79

Figure 1: Incidence — Age group (years)
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Figure 2: Sex distribution: Thyroid lesion

In a study by Kim ez a/, the rate of malignancy was
significantly higher in women than in men (23.6% in
women and 11.9% in men).
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Figure 3: Clinical diagnosis
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Figure 4: Pathological diagnosis of thyroid lesion
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Figure 5: Correlation of radiological diagnosis with pathological
diagnosis
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Table 6: Sonographic features of various thyroid lesions

Sonographic Features Benign Malignant Total
Goiter  Thyroiditis Follicular Adenoma Follicular Papillary Anaplastic Medullary
Hyperechoic 18 0 0 0 0 0 0 18
Hypoechoic 18 6 0 0 6 0 0 30
Anechoic 22 0 2 0 0 0 0 24
Isoechoic 8 0 8 2 0 0 0 18
Mixed echo 6 0 0 2 0 2 0 10
Single nodule 52 0 10 2 6 2 0 72
Multiple nodules 16 0 0 2 0 0 0 18
Diffuse 4 6 0 0 0 0 0 10
Peri-lesional halo 20 0 8 0 0 0 0 28
Calcification 22 0 2 2 6 2 0 34
Comet-tail artifact 12 0 0 0 0 0 0 12
Well-defined margin 56 0 8 2 4 0 0 70
lll-defined margin 16 6 2 2 2 2 0 30
Solid 30 6 8 2 6 2 0 54
Cystic 24 0 2 0 0 0 0 26
Solid+cystic 18 0 0 2 0 0 0 20

Table 7: Radiological diagnosis of thyroid lesions

Table 9: Correlation of sonographic findings with
pathological diagnosis

Radiological diagnosis No. of patients Percentage
Benign thyroid lesion 30 30 Sonographic findings Histopathology
gcf)fiter hvroid enl fg ?g Benign Malignant
iffuse thyroid enlargement . -
Malignancy 8 8 Reading % Reading %
Indeterminate lesion 26 26 (a) Single/multiple nodules
Total 100 100 Single 62 62 10 10
Multiple 16 16 2 2
Diffuse 10 10 0 0
_ - . - - - (b) Echogenicity
Table 8: Correlation of radiological diagnosis with Hyperechoic 18 18 0 0
pathological diagnosis Hypoechoic 24 24 6 6
- > - Anechoic 24 24 0 0
g_adlologlcal Number of Cases Pz'_thologl_cal Isochoric 16 16 2 2
iagnosis iagnosis Mixed echoic 6 6 4 4
Benign Malignant (c) Halo
Benign 66 64 2 Present 28 28 0 0
Malignant 34 24 10 Absent 60 60 12 12
Total 100 88 12 (d) Calcification
Present 24 24 10 10
Absent 64 64 2 2
o . . (e) Comet-tail artifact
In the present study, 50% malignant lesions were Present 12 12 0 0
hypoechoic, 33.3% were mixed echogenic, and 16.7% Absent 76 76 12 12
: : (f) Margin
were isoechoic. Well defined 64 64 6 6
lll-defined 24 24 6 6
In our study, 10 (83.3%0) malignant lesions had single nodule (g) Component
and 2 (16.7%) had multiple nodules. Solid 44 44 10 10
Cystic 26 26 0 0
Solid+cystic 18 18 2 2

In the present study, 83.3% malignant cases had calcification
within nodules.

Study done by Mary e# al. noted that the presence of
any calcification within nodule raises the likelihood
of malignancy. In particular, microcalcification in a
predominantly solid nodule is associated with approximately
three-fold increase in cancer risk as compared with solid
nodule without calcification.

Margin of lesion was well-defined in 50% and ill-defined
in 50% of cases in the present study.

Solbiati ¢ al., in 1985, showed that margin was ill-defined
and irregular in 69.7% and well-define in 30.3%. Thyroid
lesion with well-defined margin suggests benign pathology.
However, results are equivocal in our study.
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None of the malignant lesions showed perilesional halo or
comet-tail artifacts due to cholesterol crystal.

Sensitivity/specificity of ultrasound for detecting malignant
thyroid Lesion

In our study for detection of malignancy, ultrasound had
sensitivity of 83.3%, specificity 72.7%, positive predictive
value 29.4%, negative predictive value 96.9%, and accuracy
of 74%. In study by Koike ¢7 a/., the sensitivity was 81.8%
and specificity was 91%.11!

CONCLUSION

High-resolution gray scale ultrasound has emerged as an
initial imaging modality of choice for the evaluation of
patients with thyroid enlargement. Ultrasound can detect
solitary nodule, multiple nodules, and diffuse thyroid
enlargement. It can also differentiate solid and cystic
lesions.

Ultrasound has detected additional occult nodules in eight
patients out of 56 presented with solitary thyroid nodule
clinically.

Various sonographic features such as number, echogenicity,
solid/cystic component, margin, peripheral halo,
calcification, and comet tail artifact help to characterize
the thyroid lesion which is not possible on any other
imaging modality.

Neck masses can be differentiated whether they are arising
from thyroid or extrathyroidal tissue. Thyroid lesions with
capsular invasion, displacement of adjacent structure, and
cervical lymph nodes enlargement can also be detected.

Thyroid malignancy cannot be diagnosed on ultrasonography,
but various sonographic features in combination can be

used to predict malignancy in thyroid lesions. Using these
multiple features, gray scale ultrasound has accuracy of
74% with sensitivity of 83.3% and specificity of 72.7%
for detecting thyroid malignancy, considering USG guided
FNAC as a standard. FNAC is always suggested for the
final confirmation of diagnosis in sonographically detected
suspicious thyroid nodule.

Real-time sonography is a valuable tool to guide the needle
for FNAC, especially for the small size thyroid nodule
(<1.5 cm) as well as for the aspiration of cysts.
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Abstract

Background: Cerebral microbleeds (CMBs) act as markers of small vessel disease. Specific topographic patterns of microbleeds
are representative of particular underlying vasculopathies mainly hypertensive vasculopathy and cerebral amyloid angiopathy.
Mortality has also been strongly predicted by microbleeds. Deep and infratentorial microbleeds have been found to be associated
with cardiovascular mortality whereas lobar microbleeds are associated with stroke related mortality.

Aim: The aim is to estimate the prevalence of CMBs in patients undergoing magnetic resonance imaging (MRI) brain for
suspicious neurological symptoms, to find the risk factors of CMBs and association of cognitive impairment with the number
and location of microbleeds.

Methods: This was a cross-sectional and observational study of 200 patients (>50 years of age) undergoing MRI brain for
suspicious neurological symptoms. Cardiovascular risk factors (hypertension, smoking, diabetes, and dyslipidemia) were
examined by interview and laboratory and physical examination. MRl examinations were assessed for the presence of CMBs.
Subsequently, the patients detected with CMBs were evaluated for the presence of cognitive impairment.

Results: Overall prevalence of CMBs was 26%. A high prevalence of CMBs was found in patients with ischemic cerebrovascular
disease with a higher prevalence found in patients with intracerebral hemorrhage. Increasing age was associated with higher
prevalence of CMBs. Hypertension, smoking, and diabetes turned out to be important cardiovascular risk factors of CMBs. CMBs
were associated with cognitive impairment with increase in number of microbleeds related to lower cognitive assessment scores.

Conclusion: CMBs act as markers of small-vessel disease and their topographical patterns are suggestive of underlying
vasculopathies such as hypertensive vasculopathy, with cognitive impairment being one of the clinical manifestations of CMBs.

Key words: Cerebral microbleeds, Magnetic resonance imaging brain, Neurological symptoms

INTRODUCTION

Cerebral microbleeds (CMBs), also referred to as cerebral
microhemorrhages, are small hypointense foci with
maximum size up to 5 mm or even up to 10 mm detected
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using susceptibility-weighted magnetic resonance imaging
(MRI)."*! Histopathologically, CMBs are tiny deposits of
blood degradation products (mainly hemosiderin) contained
within macrophages and lying in close spatial relationship
with structurally abnormal vessels. Hemosiderin being a
strong paramagnetic material allows its detection when
a magnetic field is applied.’! This phenomenon, called
susceptibility effect, is the basis of T2*-gradient recalled
echo (GRE) imaging.! Further sequences have been
developed over time which include three dimensional T*-
GREP and the most sensitive one to date is susceptibility-
weighted imaging (SWI).”! Susceptibility effects scale
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linearly with field strength; hence, the detection rate of
CMBs at MRI increases markedly even between 1.5 T and
3.0 .M

Microbleeds might cause acute transient focal neurological
episodes!'*"? which may resemble TIA or seizutes depending
on negative or positive character of symptoms. Cumulative
microbleeds highlight the progression of underlying small
vessel disease. Mortality has also been strongly predicted
by microbleeds. Deep and infratentorial microbleeds have
been found to be associated with cardiovascular mortality
whereas lobar microbleeds are associated with stroke
related mortality." Other main neurological outcomes that
have been associated with microbleeds are gait disturbances
and cognitive impairment.!"”!

Aims and Objectives

The objectives of the study are as follows:

e To estimate the prevalence of CMBs in patients
undergoing MRI brain for suspicious neurological
symptoms (headache, vertigo, dizziness, numbness,
subjective memory impairment, syncope).

e To find the risk factors of CMBs and association of
cognitive impairment with the number and location
of microbleeds.

MATERIALS AND METHODS

This study was carried outin the postgraduate Department
of Radiodiagnosis and Imaging, Government Medical
College, Srinagar, over a period of 18 months (2020-2021),
after obtaining clearance from the ethical committee of the
college. After explaining the study details, written informed
consent was taken. Patients aged more than 50 years
were selected. Patients (aged =50 years) undergoing MRI
brain for suspicious neurological symptoms (headache,
dizziness, vertigo, numbness, syncope, and subjective
memory impairment) were included in the study. Patients
with contraindications for MRI, brain trauma, acute CNS
infection, and intracranial space occupying lesion were
excluded for the study. The risk factors included in our
analysis were age, hypertension, smoking, diabetes, and
dyslipidemia. Cardiovascular risk factors (hypertension,
smoking, diabetes, and dyslipidemia) were examined
by interview and laboratory and physical examination.
Hypertension was diagnosed if, when it was measured on 2
different days, the systolic blood pressure readings on both
days was 2140 mmHg and/or the diastolic blood pressure
readings on both days was 290 mmHg.""! The diagnosis
of diabetes mellitus was based on repeated pathological
blood tests indicating fasting values 2126 mg/dl or value
loads 2200 mg/dl 2 h after oral glucose administration or
HbAlc level of =6.5%."" Dyslipidemia was determined

when total cholesterol was =200 mg/dl or when low-
density lipoprotein cholesterol was =130 mg/dL!"

A history of smoking was noted if the patient smoked
during 3 months before the most recent neurological
event. The patients were then subjected to MRI brain. On
MRI brain, the patients were assessed for the presence of
CMBs. CMBs were identified using Greenberg’s criteria.l"
All the patients then subsequently detected with CMBs
on MRI brain were assessed for the presence of cognitive
impairment. Cognitive impairment was evaluated using
Montreal Cognitive Assessment (MOCA) scale. A MOCA
score of =26 was considered to be normal and MOCA <26
was suggestive of cognitive impairment. MRI examination
was done on 3 TESLA equipment MAGNETOM SKYRA
3T). For brain following sequences and slice thickness
were obtained: (i) T1-weighted axial sequence-3mm,
(i) T2-weighted axial sequence-3mm, (iii) Fluid-attenuated
inversion recovery axial sequence-4mm, (iv) Diffusion-
weighted imaging sequence-5 mm, and (v) SWI sequence
The SWI sequence used in our study was a 3-dimensional,
T2*-weighted, GRE sequence with a high resolution used
for microbleed detection. The parameters of SWI were as
follows TR/TE 28/20 ms, flip angle 15, matrix 448 X 364,
number of excitations 1, field of view 18.68 X 23.0 cm,
and slice thickness 2.0 mm.

Statistical Methods

The recorded data were compiled and entered in a spread
sheet (Microsoft Excel) and then exported to data editor
of SPSS Version 20.0 (SPSS Inc., Chicago, Illinois, USA).
Continuous variables were expressed as Mean £ SD and
categorical variables were summarized as frequencies
and percentages. Chi-square test or Fisher’s exact test,
whichever appropriate, was applied for comparing
categorical variables. P<0.05 was considered statistically
significant. All P-values were two tailed.

RESULTS AND DISCUSSION

This study included 200 patients undergoing MRI
brain for suspicious neurological symptoms. Out of
200 subjects, 111 were males while as 89 were females.
The mean age of our study subjects was 63 years. Out
of 200 patients, 11 were detected with intracerebral
hemorrhage (ICH), among which three patients had
lobar hemorrhage and eight patients had hemorrhage in
deep and infratentorial location. Thirty-one patients were
detected with ischemic cerebrovascular disease (acute and
chronic lacunar infarcts and large vessel infarcts). Out of
200 study subjects, 94 were diagnosed with hypertension,
26 had diabetes, 44 were smokers, and 26 were suffering
from dyslipidemia [Tables 1-6].
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Table 1: Prevalence of microbleeds in study subjects

Status and Location of Microbleeds Number Prevalence (%)

Prevalence of microbleeds

Present 52 26

Absent 148 74

Total 200 100
Location of Microbleeds

Present 45 86.5

Absent 7 13.5

Total 52 100

Overall prevalence of CMBs=26%, Percentage of patients with deep and infratentorial
microbleeds=86.5%, Percentage of patients with strictly lobar microbleeds=13.5%

Table 2: Prevalence of microbleeds as per gender

Gender Microbleeds No Microbleeds P-value
No. age% No. age%

Male 29 26.1 82 73.9 0.964

Female 23 25.8 66 74.2

Total 52 26.0 148 74.0

Prevalence of microbleeds in males=26.1%, Prevalence of microbleeds in
females=25.8%

Table 3: Prevalence of microbleeds in patients
with ischemic cerebrovascular disease and
intracerebral hemorrhage (ICH)

Table 4: Age, hypertension, smoking, dyslipidemia,
and diabetes in relation to cerebral microbleeds
among study patients

Relation with Microbleeds No Microbleeds P-value
cerebral microbleeds No. Y%age No. %age
Age in years
<60 17 13.8 106 86.2 <0.001*
260 35 45.5 42 54.5
Hypertension
Present 46 48.9 48 51.1 <0.001*
Absent 6 5.7 100 94.3
Smoking
Smoker 19 43.2 25 56.8 <0.003*
Non smoker 33 21.2 123 78.8
Dyslipidemia
Present 8 30.8 18 69.2 <0.723
Absent 44 25.3 130 74.7
Diabetes
Present 11 42.3 15 57.7 0.042*
Absent 41 23.6 133 76.4

*Statistically Significant (P-value<o.05), Increase in age was associated with increase
in prevalence of microbleeds, Hypertension turned out to be an important risk factor
of CMBs, Smoking was a risk factor of CMBs, No association was found between
dyslipidemia and occurrence of CMBs, Diabetes was a risk factor of CMBs

Table 5: Association of location of microbleeds
with hypertension, diabetes, and smoking

Microbleeds Number of patients with Prevalence

ischemic cerebrovascular (%)
disease
Ischemic cerebrovascular
disease
Present 1" 35.5
Absent 20 64.5
Total 31 100
Intracerebral hemorrhage
Present 8 72.7
Absent 3 27.3
Total 11 100

Prevalence of microbleeds in patients with ischemic cerebrovascular disease=35.5%,
Prevalence of microbleeds in patients with ICH=72.7%

Prevalence of CMBs

Microbleeds were detected in 52 with an overall prevalence
of CMBs found to be 26%. According to Rotterdam scan
study (performed by using 1.5T MRI), the prevalence
of CMBs in healthy older individuals can be as high as
23.5%."1 The higher prevalence of CMBs detected in our
study can be attributed to higher field strength MRI (3T)
used to perform the study (apart from the differences in the
study populations which may be present). This finding has
also been seen by Stehling e a/!''! who have reported that
the detection rate and visibility of CMBs benefit from the
higher field strength, resulting in a significantly improved
depiction of iron-containing brain structures (CMBs) at
3.0T compared to that at 1.5T.

In our study, the prevalence of CMBs among males was
found to be 26.1%, while as the prevalence of microbleeds

Correlation Deep and infratentorial Lobar P-value
No. Age% No. Age%
Hypertension
Present 42 93.3 4 57.1 0.031*
Absent 3 6.7 3 42.9
Diabetes
Present 10 222 1 14.3 0.632
Absent 35 77.8 6 85.7
Smoking
Smoker 17 37.8 2 28.6 0.631
Non smoker 28 62.2 5 71.4

*Statistically Significant (P-value<o.05), Hypertension, diabetes and smoking was
associated with deep and infratentorial microbleeds

Table 6: Association of cognitive assessment score
(MOCA) with number and location, of microbleeds

Association of MOCA 18< MOCA <22 26> MOCA >22 P-value
with number and

[ 0,
location of microbleeds No. %age No. %age
Number of bleeds
Few (<5) 4 154 16 61.5 0.002*
Multiple (=5) 22 846 10 38.5
Total 26 100 26 100
Location of bleeds
Deep and infratentorial 23 885 22 84.6 0.685
Lobar 3 11.5 4 15.4
Total 26 100 26 100

*Statistically Significant (P-value<o.05), Increase in number of CMBs was associated
with lower cognitive assessment scores, Both deep and infratentorial microbleeds
and lobar microbleeds were associated with lower cognitive assessment score

among females was found to be 25.8%. No significant
difference in CMBs prevalence between males and females
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was found. Similar findings were reported by Poels ¢# a/*")

in the update of Rotterdam scan study. The prevalence
of cerebral microbleeds in patients with ischemic
cerebrovascular disease (like acute and chronic lacunar
infarcts and large vessel infarcts) was found to be 35.5%.
Similar results were found by Naka ez 2/ and Tsushima
et al” The prevalence of microbleeds in patients having
suffered from ICH was found to be 72.7% which was in
concordance with the finding reported by Jeong e al>)
evaluated 102 patients with deep and lobar ICH (27% lobar,
73% deep) and found that 70% had microhemorrhages
and they were frequently multiple. A wide range in the
prevalence of CMBs in different clinical conditions like
ischemic stroke and ICH has also been reported by Naka
et al.?V Lee et al? and Kato et a/®

Risk Factors

In our study, age was found to be an important risk factor
of CMBs as increase in age was associated with increase in
the prevalence of CMBs. In the age group of 50-60 years
13.8% of the study subjects had microbleeds, while as in the
age group of =60 years, 45.5% had CMBs. Similar findings
were seen by Poels e /" in the update of Rotterdam
scan study wherein it was reported that increasing age was
associated with a higher prevalence of CMBs, as well as
presence of multiple microbleeds.

In our study, hypertension was found to be an important
risk factor of CMBs. Among the hypertensive patients
presenting with microbleeds, it was found that about
93% had microbleeds in deep and infratentorial
location. Thus, the presence of hypertension was found
to be related to deep and infratentorial microbleeds.
Similar findings were reported by Poels ef al" and
Vernooij et al"” These cross-sectional studies found
the association between cardiovascular risk factors
such as systolic blood pressure, hypertension, smoking,
and microbleeds in a deep or infratentorial region. In
another study conducted by Jia ¢z a/.,* it was found that
hypertension increases the risk of CMBs in the deep
and infratentorial locations and also in the territory of
the posterior cerebral artery.

Smoking was also found to be an important cardiovascular
risk factor of CMBs in the present study. Among the
smokers who presented with microbleeds, about 89% had
microbleeds in deep and infratentorial location; however,
a statistically significant relation between smoking and
presence of microbleeds in deep and infratentorial
location could not be established possibly because of a
smaller sample size. Smoking was also reported to be an
important cardiovascular risk factor of CMBs by Poels
et al? They also found a strong association between
smoking and microbleeds in deep or infratentorial region.

Smoking was also found to be a risk factor of CMBs by
Tsushima 7 a/.?" who performed a study on neurologically
healthy adults and found that microbleeds detected among
these subjects were strongly related to hypertension and
heavy smoking.

Diabetes also turned out to be a risk factor of CMBs. Out
of 26 diabetics in our study, 11 (43%) had CMBs. Out of
11 diabetics who presented with CMBs, 10 had microbleeds
located in deep and infratentorial location in compatison to
one with strictly lobar microbleeds. Diabetes was reported
as a cardiovascular risk factor of CMBs in the update of
Rotterdam scan study by Poels ¢ 2/ who also found
cardiovascular risk factors such as diabetes related to deep
and infratentorial microbleeds.

In our study, no association was found between dyslipidemia
and occurrence of CMBs.

CMBs and Effect on Cognition

In this study, it was found that majority of the subjects who
were detected with multiple CMBs (22 out of 32/85%)
scored lower on MOCA scale (MOCA). Thus, 85% of
the subjects with multiple CMBs had lower cognitive
assessment score (MOCA =22) in comparison to 4 subjects
(15%) with multiple microbleeds who scored relatively
better (MOCA >22). Further it was found that majority
of the subjects who had few microbleeds (16 out of
20/62%) petformed better on MOCA scale in compatison
to 4 subjects who scored poorer. Thus, in our study, it
was revealed that the presence of multiple CMBs (=5)
was associated with the lower MOCA total scores. Similar
findings were reported by Zhang ez al*® who performed
a study on patients with essential hypertension and found
that the presence of and a greater number of CMBs
independently correlate with mild cognitive impairment
in these patients without a history of transient ischemic
attack or stroke. In another study performed by Yakushiji
et al.,* presence and number of CMBs were related to
reduced Mini-Mental State Examination scores (MMSE
cognitive assessment scale).

In our study, while assessing cognitive scores in subjects
with cerebral microbleeds, it was found that subjects with
deep and infratentorial microbleeds (with or without lobar
microbleeds) as well as those subjects with strictly lobar
microbleeds had mild cognitive impairment. No statistically
significant difference in the cognitive impairment score
was seen between those with deep and infratentorial
microbleeds and those with strictly lobar microbleeds.
Similar findings were reported by Zhang ef al”® They
also found that both lobar microbleeds and deep and
infratentorial microbleeds were related to mild cognitive
impairment.
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CONCLUSION

There was no significant gender-based difference in CMBs
prevalence. The prevalence of microbleeds in patients with
ischemic cerebrovascular disease was high (35.5%) with
even higher prevalence seen in patients of ICH (72.7%).
A larger proportion of patients presented with deep and
infratentorial microbleeds (86.5%) in comparison to those
with strictly lobar microbleeds (13.5%). Increasing age was
associated with higher prevalence of CMBs. Hypertension,
smoking, and diabetes turned out to be important
cardiovascular risk factors of CMBs. CMBs were associated
with cognitive impairment with increase in number of
microbleeds related to lower cognitive assessment scores.

Inference of this study is that CMBs may act as markers
of small-vessel disease and their topographical patterns
are suggestive of underlying vasculopathies such as
hypertensive vasculopathy, with cognitive impairment being
one of the clinical manifestations of CMBs.
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Abstract

Background: Chronic obstructive pulmonary disease (COPD), a common respiratory condition, causes significant obstruction
of airflow, ongoing oxygen demand, functional impairments, frequent hospitalizations, and increased morbidity. Significant
alterations in cardiac function are brought on by this condition. Information on COPD and the related electrocardiogram (ECG)
symptoms is scarce. Our objective is to look into the various electrocardiographic abnormalities among COPD patients in the
northeastern part of India in order to start early diagnosis and therapy, increase patient survival, and improve the quality of life
for COPD patients.

Methods: The case—control study included 112 chronic COPD patients and 112 controls with similar age and gender. Each
COPD patient underwent an electrocardiography evaluation using standard 12-lead ECG equipment. The data were examined
using basic statistical methods.

Results: In the present study, the P-pulmonale was present in 52.67% of the participants with COPD. The percentages of
patients with Rt axis deviation, Rt bundle branch block, and Rt ventricular hypertrophy were 48.21%, 50.89%, and 27.67%,
respectively. Atrial fibrillation affects 12.50% of COPD patients, and ischemic heart disease affects 24.10% of them.

Conclusion: This study emphasizes the importance of early cardiac screening by ECG of all COPD patients to determine the
prognosis and further aid in identifying individuals who are likely to have greater mortality and morbidity.

Key words: Airflow, Electrocardiography, Obstructive, Pulmonary

INTRODUCTION cause of death globally, but it is expected to move to third
place in the following years. Significant alterations in cardiac
Chronic obstructive pulmonary disease (COPD), a  function, including in the right and left ventricles as well as
common respiratory condition, causes significant  the pulmonary arteries, are brought on by this condition.I
obstructive airflow limitation, ongoing oxygen dependence,
functional impairments, frequent hospitalizations, and Numerous thoracic morphological and hemodynamic
increased morbidity. In addition to reducing morbidity and alterations that occur by COPD may affect several
death, promptidentification and treatment can prevent the electrocardiographic parameters. The electrocardiographic

condition from worsening. Therefore, even if the patient s changes seen in COPD patients are primarily caused
by changes in body mass index that are correlated

with clockwise rotation of the frontal QRS-vector,
increased airway obstruction, right ventricular afterload,

being assessed for another cause, it is crucial for doctors to
accurately identify this illness. COPD is the fourth leading

diaphragmatic displaccment brought on by hyperinfiation,

=0 &= right heart rotation, and diaphragmatic rotation caused by

Month of Submission : 11-2022 hyperinflation. A 12-lead electrocardiogram (ECG), which

Month of Peer Review : 12-2022 is frequently included in regular examinations in many

Month of Acceptance : 12-2022 clinical settings, can provide helpful diagnostic hints, can

B Month of Publishing : 01-2023 be used as an initial screening tool, and can also help with
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subsequent evaluation and management of COPD or
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emphysema. Nevertheless, some ECG alterations seen in
patients with established COPD or emphysema may have
independent prognostic significance.”!

Compared to individuals without COPD, patients with
COPD have a higher risk of dying from an arrhythmia, a
myocardial infarction, or congestive heart failure. Increased
cardiovascular mortality was found in a study involving a
sizable patient population, particularly in COPD patients
under the age of 65.%

There is a dearth of information about COPD and
associated ECG symptoms. Therefore, to begin early
diagnosis and therapy, extend patient survival, and enhance
the quality of life for COPD patients, our objective is to
examine the various electrocardiographic alterations among
COPD patients in the northeastern region of India.

METHODS

Study Setting

The study was conducted in the in-patient and outpatient
department of Medicine at MGM Medical College,
Kishanganj, Bihar.

Study Type
The study was a case—control study.

A Number of Participants
The study included 112 patients with chronic COPD and
112 age- and gender-matched controls.

Inclusion Criteria
Those patients who were suffering from chronic COPD
and given consent were included in the study.

Exclusion Criteria
Those with chronic COPD who were suffering from other
co-morbid diseases were excluded from the study.

Study Period
The study period was from June 2021 to May 2022.

Data Collection and Analysis

All COPD patients who met the study’s requirements
underwent complete examinations. Postgraduate MD
students in the department of medicine conducted clinical
examinations. They took note of the patients’ complete
demographic information. Patients with COPD underwent
pulmonary function testing to determine their diagnosis
and level of severity. A typical 12-lead ECG equipment
was used to conduct an Electrocardiography study on each
COPD patient. Simple statistical techniques were employed
to analyse the data.

Electrocardiography

After 10 min of supine rest, a 12-lead ECG was recorded
using the default filter settings, a papet speed of 50 mm/s,
and a gain of 10 mm/mV. About 20% of the ECGs were
randomly chosen for manual reading by one investigator,
and all ECGs with ambiguous interpretations were read by
two investigators. Measures were set by consensus. P-wave
amplitude 2.5 mm in I, I1I, and avF or 1.5 mm in V1 was
considered right-atrium enlargement. Right ventricular
hypertrophy and Left ventricular hypertrophy were defined
by using standard criteria. Counter-clockwise rotation was
medial to V3, while clockwise QRS-axis rotation (delayed
transition) needed R/S transition at or lateral to V4. Axis
deviations and low voltage were both defined under the
Minnesota Code. A normal ECG required a heart rate
of 60—80 beats/min, PR interval duration of 0.12—0.20s,
P-amplitude in V1 <1.5mm and in 11, 111, and aVF <2.5,
P-axis <75°, QRS duration 0.07-0.10s, at least one QRS
amplitude in limb leads =25 mm and 210 mm in precordial
leads, frontal QRS-axis —30° to 90°, and transition zone
at V3.P 1

RESULTS

The study comprised 112 COPD patients and 112 controls
who were matched for age and gender. The COPD patients’
mean age was 62.84 * 7.29 years, while the controls’
mean age was 63.14 £ 7.46 years. In the study, 82% of
the male patients were smoker. The exposure to biomass
fuel affected all females (16%). The average amount of
time people smoked was 24.6 + 4.21 years. A history of
smoking for more than 20 pack years was presentin 54% of
smokers. The disease lasted an average of 6.12 + 3.48 years,
ranging from 1 to 26 years. The majority of patients (64%)
had symptoms that had lasted 1 to 12 years, whereas just
18% had symptoms that had lasted more than ten years.
The majority of the patients (90%) had sputum-producing
coughs, while 94% also experienced dyspnea, foot edema
(28%)), fever (18%), and decreased urine production (7%).

The present study’s mean heart rate of the COPD patients
was recorded as 94.14 per min compared to 76.36 per min
obtained by the control group. Normal sinus rhythm was
recorded in 56.4% of COPD cases as compared to 68.6%
of the controls. Sinus tachycardia was present in 26.8%
of COPD cases as compared to 18.6% of the controls.

Rt atrial enlargement (p pulmonale) was found in 52.67%
of COPD patients compared to 10.71% of controls. Rt
ventricular hypertrophy was seen in 48.21% of COPD
patients compared to 9.82% of controls. Rt axis deviation
was detected in 50.89% of COPD patients compared to
9.82% of controls. In contrast to 13.39% of controls,
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Rt bundle branch block was found in 27.67% of COPD
patients [Table 1]. In contrast to 22.32% of controls,
24.10% of COPD patients had ischemic heart disease.
Compared to 6.25% of controls, 20.53% of COPD
patients had low voltage complexes found in their ECG.
Atrial fibrillation was observed in 12.50% of COPD
patients as opposed to 4.46% of controls. Compared to
12.50% of the control group, 9.82% of COPD patients
had ischemic heart disease [Figure 1].

DISCUSSION

Air trapping, persistent hypoxemia, increased work of
breathing, and alveolar and pulmonary capillary damage
are all features of COPD. In an effort to increase blood
oxygenation, the pulmonary vessels beside under-ventilated
alveoli have a tendency to constrict (hypoxic reflex
pulmonary vasoconstriction), which increases pulmonary
vascular resistance and the work of the right heart, causing
cor-pulmonale. COPD puts a chronic strain on the right
side of the heart.

Our emphasis on the fact that our COPD population
was drawn from clinically stable outpatients, where LV
dysfunction as well as other comorbidities that can alter
the ECG, had been completely excluded, distinguishes the
current study from past COPD studies.

The mean heart rate of the COPD patients in the current
study was 94.14 beats per minute, compared to the control
group’s 76 beats per minute. The study confirms that
COPD patients have higher heart rates than controls.!"”
In COPD patients 56.4% and 68.6% of controls had
normal sinus rhythms, respectively. In COPD cases, the
prevalence of sinus tachycardia was 26.8%, compared to
18.6% in controls. These findings are consistent with the
research conducted by Agarwal ¢f a/. in 2008 and Pal ef al.
in 2020.1"1

In the current study, 52.67% of the subjects with COPD
had peaked P-waves, defined as amplitude >2.5 mm. Rt
axis deviation, Rt bundle branch block, and Rt ventricular
hypertrophy were all reported in 48.21%, 50.89%, and
27.67% of COPD patients, respectively. In addition, these
findings are in accordance with the 2008 study by Agarwal
et al!! Emphysema, which reduces the QRS amplitudes,
may be the cause of the low voltage complexes reported
in the ECG of 20.53% of COPD patients in the current
study. All these findings of P-pulmonale, rightward QRS
axis deviation, right ventricular hypertrophy, and Rt bundle
branch block increase with the longer duration of the
disease."*1

In the current study, ischemic heart disease was present
in 24.10% of COPD patients and 12.50% have atrial
fibrillation. This study’s increasing percentage of atrial

Table 1: ECG changes of COPD patients

ECG changes No. of patients (n=112 Cases) Percentage No. of patients (n=112 controls) Percentage
Rt atrial enlargement (p pulmonale) 59 52.67 12 10.71
Rt ventricular hypertrophy 54 48.21 11 9.82
Rt axis deviation 57 50.89 1 9.82
Rt bundle branch block 31 27.67 15 13.39
Ischemic heart disease 27 2410 25 22.32
Low voltage complexes 23 20.53 7 6.25
Atrial fibrillation 14 12.50 5 4.46
Non-specific ST-T changes 11 9.82 14 12.50

ECG: Electrocardiogram, COPD: Chronic obstructive pulmonary disease
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Figure 1: Electrocardiogram changes in chronic obstructive pulmonary disease patients
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fibrillation and ischemic heart disease is due to the increased
number of patients with advanced disease.!”'®

ECG anomalies of better knowledge in COPD can
progress the findings of ECG interpretation and assist
identify the main pathophysiology of diseases that affect
the airways. Therefore, it is essential to highlight early
cardiac screening to evaluate the prognosis and risk of
morbidity and death in COPD patients.

Study Limitations
The study had a very small sample size and was done over
a short period of time.

Future Directions of the Study

To determine whether patients with COPD experienced
any significant changes in their cardiovascular functions,
future directions of the study should involve a larger
sample size and a longer study period using equipment
such as cardiac catheterizations, echocardiography, and
other contemporary instruments.

CONCLUSION

Most parameters can be observed when screening COPD
patients with an ECG. However, compared to ECG,
echocardiography may be a more effective modality for
detecting cardiac dysfunction. To assess the prognosis and
further help identify those who are likely to experience
increased morbidity and mortality, this study emphasizes
eatly cardiac screening by ECG of all COPD patients.
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Abstract

Background: The SARS-CoV-2 virus affects primarily the respiratory system, from nasopharyngeal symptoms to full blown
pneumonia. In general, these infections can cause more severe symptoms in people with weakened immune systems, older
people, and those with chronic conditions such as diabetes, cancer, and chronic lung disease. So far, very little clinical experience
of infected patients with anemia has been recorded. Hence, this study was done to estimate the prevalence of anemia in
hospitalized patients with COVID-19 infection.

Methods: This was a retrospective cross-sectional study involving COVID-19 in patients at Sree Balaji Medical College and
Hospital. We evaluated hemoglobin, transferrin, and ferritin. Data were analyzed by descriptive statistics and results were
reported as mean and SD or median and interquartile range, depending on each variable value distribution; differences between
groups were tested by the student’s t-test.

Results: We included 266 patients, 176 (66%) of whom were male. The mean age was 37.0 £ 10.7 years. In this study, 94%
of them are anemic, but while comparing males and females and there was no significant difference observed. Ferritin level
was increased among COVID-19 positive patients.

Conclusions: COVID-19 cases most commonly manifest with anemia. The prevalence of anemia was high among

COVID-19 patients irrespective of gender.

Key words: COVID-19, Anemia, Body mass index

INTRODUCTION

Coronavirus is the causative organism of COVID-19.
Most people who infected with COVID-19 will experience
mild to moderate symptoms and recover without special
treatment or hospitalization. With the second-largest
population in the world, India is brutally affected by the
COVID-19 disease. It is well known that coronaviruses
exhibit mutant and recombined behavior, resulting in
respiratory, hepatic, neurologic, and intestinal illnesses.
Seven different coronavirus strains have been identified,
including HKU1, NL63, 229E, OC43, SARS-CoV, MERS-
CoV, and SARS-CoV-19 (COVID-19), the most recent
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of which only had a minor effect on the infected person’s
moderate respiratory illness. Since December 2019, the
COVID-19 pandemic has had a significant negative impact
on society and the global economy, while the other three
had a disastrous effect on humanity."? Clinical signs of
COVID-19 include fever (not always), wheezing, coughing,
fatigue, headache, myalgia, sore throat, and conjunctivitis
(also in some cases). It is also persistent. No effective
antiviral treatment or vaccine for COVID-19 is currently
available. Immediate oxygen therapy is needed in patients
with a serious acute respiratory infection, respiratory failure,
hypoxemia, or shock.

Usually, anemia is not related to respiratory problems.
Complications affecting the heart, lungs, and immune
system can, however, occur in these patients, and very
severe complications can be caused in a SARS-CoV-2-
positive patient. The severity of respiratory diseases is
commonly aggravated by anemia, and several studies
have shown that the prevalence of anemia is associated
with poor results and increased mortality in patients with
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community-acquired pneumococcal pneumonia.>® Latest
findings suggest that patients with COVID-19 appear to
have reduced levels of hemoglobin, suggesting anemia, and
pathologically elevated levels of ferritin.”

Hence, this study was undertaken to evaluate the anemia
status among COVID-19-positive cases. We mainly focused
on the differences between anemic patients and non-
anemic patients. We aim to reveal the relationship between
anemia and the severity of COVID-19 cases, with the aim
to understand of anemia in COVID-19 patients.

MATERIALS AND METHODS

This study was conducted retrospectively for a period
from June 2020 to December 2020 in Balaji Medical
College, Chennai, Tamil Nadu. This study consisted
of 266 COVID-19 patients confirmed by reverse
transcription-polymerase chain reaction, who were
randomly selected. The inclusion criteria were confirmed
COVID-19 patients, no current chronic disease such
as tuberculosis, diabetes, cancer, or any other chronic
disease. Comorbid conditions of the patients were also
recorded. Blood samples were collected from all of
the studied population, including blood hemoglobin
concentration <130 g/L or hematoctrit (hct) <39% in
adult males and Hb <120 g/L or HCT <37% in adult
females. Patients’ characteristics of interest included:
Demographic: Sex, age, and hematological parameters
like hemoglobin concentration (Hb) which was measured
by the cyanmethemoglobin method.

Statistical Analysis

Data were analyzed by descriptive statistics and results were
reported as mean and SD or median and interquartile range,
depending on each variable value distribution; differences
between groups were tested by the Student’s ~test. P < 0.05
was considered statistically significant. The Statistical
Package for the Social Sciences (SPSS 24.0 version, IBN.
Chicago, USA) was used for data analysis.

Ethical Consideration

This study was approved Ethical Review Committee (ERC)
at Sree Balaji Medical College and written informed consent
was obtained from all the patients.

RESULTS

A total of 266 patients were enrolled to this study; out of
which 176 (66%) were male.

The majority of the patients fall under the age group
of 50 years and above followed which 41-50 years. The

mean age was 37.0 £ 10.7 years. Males are affected more
than females. Around 78% of them were from urban
communities, and 92% of them were married. Around
78% were non-vegetarian (Table 1).

Majority of the patients had sore throat, headache, and
nasal congestion followed which loss of taste and smell
irrespective of sex (Figure 1).

The severity of anemia was established based on the
WHO definitions. Among the 266 patients in our study,
41 patients were classified as having mild anemia, whereas
201 and eight patients were classified as having moderate
and severe anemia, respectively (Table 2).

In this study, 94% of them are anemic but while comparing
males and females and there was no significant difference

observed (Table 3).

Table 1: Demographic characteristics of the
patients

Characteristics of the patients Frequency (%)

Gender

Male 176 (66%)

Female 90 (34%)
Demographic data

Urban 208 (78%)

Rural 58 (22%)
Marital status

Married 21 (7.8%)

Unmarried 245 (92%)
Age group in years

20-30 12 (4.5%)

31-40 15 (5.6%)

41-50 43 (16.1%)

51-60 94 (35.3%)

60 and above 103 (38.7)

Mean age 37.0£10.7 (SD)
Type of food

Vegetarian 60 (22.5)

Non-vegetarian 206 (77.5)
SD: Standard deviation

120 112 408

M Male (176) M Female(90)
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80
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40

20
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o
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Dry cough

Fatigue

Nasal congestion
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Chills or dizziness
Sore throat
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Muscle or joint pain

Loss of taste or smell

Figure 1: Clinical symptoms
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Table 2: Distribution of anemia among gender

Table 4: Comorbidities

Hb concentration (g/dL) Male (176) Female (90) Type of comorbidity Anemic (250) Non-anemic (16) P-value
6-7 0 1(1.1%) Diabetes 80 (32%) 5(31%) 0.872
7.1-8 2(1.13%) 5 (5.5%) Hypertension 56 (22%) 4 (1.6%) 0.04
8.1-9 7 (3.9%) 52 (58%) COPD 1(0.4%) Nil

_ o, o,
?'01.11(1)1 4821(53?8/‘(’2) 1% ((1]:):/0;0) COPD: Chronic obstructive pulmonary disease
11.1-12 33 (18.75%) 8 (8.8%)
12.1-13 11 (6.25% 5 (6% ™, i i

( d (6%) Table 5: Serum ferritin levels in patients
Ferritin level Male Female  P-value
- (300-1348) (250-1358)

Anemia status Male Female P-value  Transferrin saturation, % (IQR) 12 (7—21)  12(8-20)  0.986
Anemic 165 (93.75) 85 (94%) 0.92 IQR: Interquartile range
Non-anemic 11 (6.25) 5 (6%)

Around 85 patients were diabetic and 24% were
hypertensive. Only 1 (0.4%) had chronic obstructive
pulmonary disease. Most of the anemic patients had
comorbid conditions such as diabetes and hypertension

(Tables 4 and 5).

DISCUSSION

We screened 266 patients with COVID[]19 in this
retrospective cohort. The clinical and laboratory features
of COVID[]19 patients were similar to those in other
studies.” In this cohort study, we mainly identified that the
prevalence of anemia was high among COVID[]19 patients
irrespective of age and sex. In multiple diseases,
including pneumonia, stroke, and heart failure, anemia
has become an independent risk factor for adverse
outcomes.”! In community-acquired pneumonia and
influenza A, pneumonia patients with anemia have been
shown to be at greater risk of poor results and nosocomial
infections.

In a study done by Zhou ¢# a/,,'" COVID-19 patients with
anemia were more vulnerable to death when paired with
the survival group, the non-survival group displayed a
greater proportion of patients with anemia (26% vs. 11%,
P =0.0094). While comparing with previous observations,
anemia in our sample was an independent risk factor
linked to extreme COVID-19 disease. Comorbidities (e.g,,
diabetes, hypertension, and old age) have been shown to
be important predictors of bad COVID-19 outcomes.
It should be noted that anemia also had a major adverse
effect on the clinical course of COVID-1919 after
controlling for these risk factors. In 38.2% of hospitalized
COVID-19 patients, Huang ez a/" registered decreases
in hemoglobin levels but did not define the concept of
decreased hemoglobin.

Although Wang ez all'"? reported lower levels of hemoglobin
(<110 g/L) in 19.23% of the hospitalized study population.
Xu et al, on the other hand, examined asymptomatic
patients and confirmed that none of the cases had
decreased hemoglobin levels, although the cutoff of
decreased levels was not established. Based on retrospective
data from 245 COVID-19 individuals, Liu e 2/ found
that there was no important unadjusted association between
baseline hemoglobin levels and all-cause mortality during
hospitalization. Therefore, an issue that merits further
analysis is whether COVID-19 deterioration occurs along
with persistently decreased anemia.

CONCLUSIONS

Our data show that anemia during hospitalization outside
of the ICU is the most common finding in COVID-19.
Anemia is highly prevalent, especially in older individuals.
In selected populations, anemia has been reported to be
associated with impaired survival and health-related quality
of life. Due to high costs, side effects, and the lack of
blood supply, an issue that became more severe during
the pandemic, blood transfusions in COVID-19 should be
used according to appropriate strategies for blood control
and efforts must be made to minimize the prevalence, and
severity of anemia. If confirmed, for the more than 1.62
billion individuals reported to have anemia worldwide, this
has significant consequences. The effect of anemia and the
pathophysiology, prognosis, and treatment of COVID-19
should be discussed in future studies.
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Abstract

Background: The global prevalence of anemia during pregnancy is estimated by World Health Organisation to be 47.4%.
The relative risk of maternal mortality associated with moderate anemia was 1.35% and for severe anemia was 3.51%. The
maternal mortality risk increases 8—10 fold when Hb falls <5 g/dL. The prevalence of anemia among all age groups is high in
India. Every second woman is anemic (55%).

Objectives: To assess feto-maternal outcome in 3" trimester pregnant patients with severe anaemia and associated risk factors.

Materials and Methods: A total of 400 pregnant patients in third trimester with severe anemia were enrolled for the study after
obtaining the proper informed consent. The study population included all admitted pregnant women beyond 28 weeks with Hb
between 4 and 6.9 g/dL. The recorded data was compiled and entered in a spreadsheet (Microsoft Excel) and then exported to
data editor of Statistical Package for Social Sciences (SPSS) Version 20.0 (SPSS Inc., Chicago, lllinois, United States of America).

Results: Majority of study women were severely anaemic 188 (90.8%) while 19 (9.2%) had very severe anaemia. The most
common age group affected was 30—34 years in 84 (40.6%) with a mean age of 28.6 + 3.98 years. Inter pregnancy interval of
<2 was seen in 113 (64.9%) patients while 62 (35.4%) had >2 years inter pregnancy interval. In first and second stage of labour
maternal exhaustion was observed in 10 (4.8%) patients, 9 (4.3%) had congestive heart failure (CHF), 8 (3.9%) had precipitate
labour and 6 (2.9%) experienced prolonged second stage. Primary postpartum hemorrhage was seen in 68 (32.9%) patients
in the third stage of labour, CHF in 7 (3.4%) patients and retained placenta in 5 (2.4%) patients. The mode of delivery was
normal vaginal delivery in 94 (45.4%) patients followed by caesarean section in 86 (41.5%) patients while 27 (13%) women
having instrumental vaginal delivery.

Conclusion: Anemia control program should be executed more resourcefully in this vital segment of population.

Key words: Feto-maternal, Inter-pregnancy interval, Severe anemia

INTRODUCTION

The World Health Organisation (WHO) defined anemia in
pregnancy as haemoglobin concentration of <11 g/dL.l"
Anemia is the commonest hematological disorder that
occurs in pregnancy. The Centres for Disease Control
recommends that haemoglobin in pregnant women should
not be allowed to fall below 10.5 g/dL in the second
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trimester taking into account the physiological changes
of pregnancy.” The global prevalence of anemia during
pregnancy is estimated by WHO to be 47.4%.P According
to recent analysis by WHO India is included in the list
of countries with high prevalence of anemia in pregnant
women (>40%).F The relative risk of maternal mortality
associated with moderate anemia was 1.35% and for severe
anemia was 3.51%." The maternal mortality risk increases
8-10 fold when Hb falls <5 g/dL.’! The prevalence of
anemia among all age groups is high in India. Every second
woman is anemic (55%).1

Margaret Balfour was credited as the first to draw
the attention to anaemia in pregnancy in India.! The
weight of evidence supports advisability of routine iron
supplementation during pregnancy.®’ Absorption of
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exogenous iron is regulated by the state of body store. In
women entering pregnancy with adequate iron stores, there
is little absorption of iron in the first trimester. The stores
are exhausted in late pregnancy due to increased demand,
and accordingly the iron absorption increases from 7.2%
in the first trimester to 66.1% in the third trimester.”

WHO recommends daily administration of 200 mg of
ferrous sulfate (containing 60 mg of elemental iron) along
with 400 ug of folic acid starting in second trimester of
pregnancy. The National Nutritional Anemia Control
Programme of India recommends 100 mg of elemental
iron 500 pg of folic acid for prophylaxis for minimum of
100 days starting in second trimester and double this dose
for the treatment i.e. 200 mg of elemental iron plus 1mg
of folic acid.l”

Aims and Objectives

e To study the fetomaternal outcome in pregnant
patients in third trimester with severe anemia (Hb
<7 g/dL)

e To determine the risk factors associated with severe
anemia in third trimester patients.

MATERIALS AND METHODS

After obtaining the ethical clearance from the Institutional
Ethical Committee, a prospective, cross sectional,
observational study was conducted in Postgraduate
Department of Obstetrics and Gynaecology at Government
Lalla Ded hospital Srinagar over a period of 18 months.
A total of 400 pregnant patients in third trimester with
severe anemia were enrolled for the study after obtaining
the proper informed consent. The study population
included all admitted pregnant women beyond 28 weeks
with Hb between 4 and 6.9 g/dL. The recorded data was
compiled and entered in a spreadsheet (Microsoft Excel)
and then exported to data editor of Statistical Package
for Social Sciences (SPSS) Version 20.0 (SPSS Inc.,
Chicago, 1llinois, United States of America). Continuous
variables were expressed as Mean = SD and categorical
variables were summarized as frequencies and percentages.
Graphically the data was presented by bar and pie diagrams.

RESULTS

Majority of study women were severely anaemic
188 (90.8%) while 19 (9.2%) had very severe anaemia.
The most common age group affected was 30-34 years in
84 (40.6%) patients followed by 25-29 years in 74 (35.7%)
patients, 38 (18.4%) patients were 20—24 years while
>35 years was the age of 11 (5.3%) patients. Mean age
of the patients was 28.6 = 3.98 years. 135 (65.2%) were

multigravida, 40 (19.3%) were grand multi gravid a while
32 (15.5%) were primigravida. 135 (65.2%) patients
belonged to joint family while 72 (34.8%) were from
nuclear family.

Inter pregnancy interval of <2 was seen in 113 (64.9%)
patients while 62 (35.4%) had >2 years inter pregnancy
interval. Underlying comorbidities were seen in 49 patients
including 26 (12.6%) hypertensives, 17 (8.2%) hypothyroids
while 6 (2.9%) patients had SLE. Outcomes like preterm
labour was seen in 59 (28.5%) patients followed by fetal
growth restriction in 30 (14.5%) patients, placenta previa
in 17 (8.2%) patients, abruption placenta was seen in
14 (6.8%) women, pre-eclampsia in 11 (5.3%) patients
while 7 (3.4%) patients had CHE. In first and second stage
of labour maternal exhaustion was observed in 10 (4.8%)
patients, 9 (4.3%) had CHE, 8 (3.9%) had precipitate labour
and 6 (2.9%) experienced prolonged second stage. Primary
postpartum hemorrhage (PPH) was seen in 68 (32.9%)
patients in the third stage of labour, CHF in 7 (3.4%)
patients and retained placenta in 5 (2.4%) patients. The
mode of delivery was normal vaginal delivery in 94 (45.4%)
patients followed by caesarecan section in 86 (41.5%)
patients while 27 (13%) women having instrumental vaginal
delivery.

During puerperium maternal outcomes include sepsis in
55 (26.6%) women, delayed lactation in 14 (6.8%) women,
secondary PPH in 11 (5.3%) women, wound gaping in
6 (2.9%) patients and 4 (1.9%) women in intensive care
admission. Neonatal intensive care (NICU) admission was
observed in 65 (31.4%) women while intrauterine growth
restriction was the final outcome in 30 (14.5%) patients.
Need for blood transfusion was seen in 182 (87.9%) women
during intrapartum period, 168 (81.2%) during antenatal
period and 117 (56.5%) women during puerperium.
Majority of women 187 (90.3%) had blood transfusion
once, followed by twice in 148 (71.5%) women, 76 (36.7%)
women needed it thrice while >3 blood transfusion was
required in 28 (13.5%) women. Hemoglobin levels (g/dL)
at hospital discharge were 7-8 g/dL in majority of patients
136 (65.7%). There were 37 (17.9%) patients having 6-7 g/
dL while 34 (16.4%) had 8-9 g/dL of hemoglobin at
discharge [Tables 1 and 2].

DISCUSSION

The prevalence of anaemia among pregnant women in
a study by Tomar e/ al,'"! was 82.9%, although similar to
other studies like Toteja e al.,'"1 84.9%, Gautam ez al."* in
96.5%. Kapil and Sareen!" found 78.8%. However, lower
prevalence of anaemia was reported by Ritu and Pinky!"

observed it in 51.0%. Number of studies have been done
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Table 1: Distribution of study patients as per
anemia grading, age, gravida, type of family,
inter pregnancy interval and iron/folic acid
supplementation and obstetric outcome

Table 2: Maternal outcome, fetal outcome and
blood transfusion, number of blood transfusion
and haemoglobin levels

Patient characteristics Number Percentage
Patient characteristics Number Percentage Maternal outcome in 1% and 2™ stage of labour
Anemia Grade CHF 9 4.3
Severe anemia 188 90.8 Maternal exhaustion 10 4.8
Very severe anemia 19 9.2 Prolonged second stage 6 29
Age distribution Precipitate labour 8 3.9
20-24 38 18.4 Maternal outcome in 3" stage of labour
25-29 74 357 Primary PPH 68 32.9
30-34 84 40.6 CHF 7 3.4
235 11 53 Retained placenta 5 24
20-24 38 18.4 Mode of delivery
Mean+SD (Range)=28.6+3.98 (20-37 years) Normal vaginal delivery 94 45.4
Gravida Instrumental vaginal delivery 27 13.0
Primigravida 32 15.5 Caesarean section 86 415
Multigravida 135 65.2 Maternal outcomes during puerperium
Grand multigravida 40 19.3 Secondary PPH 1 53
Type of family Sepsis 55 26.6
Nuclear family 72 34.8 Wound gaping 6 29
Joint family 135 65.2 ICU admission 4 1.9
Inter pregnancy interval Delayed lactation 14 6.8
<2 years 113 64.6 Fetal outcome
>2 years 62 35.4 IUGR (Low birth weight) 30 14.5
Comorbid illnesses NICU admissions 65 31.4
Hypertension 26 12.6 IUD (still birth) 17 8.2
Hypothyroidism 17 8.2 Blood transfusion
Obstetric Outcome During antenatal period* 168 81.2
Placenta previa 17 8.2 During intrapartum period 182 87.9
Pre eclampsia 11 53 During puerperium 117 56.5
Fetal growth restriction 30 14.5 No. of Transfusions
Premature rupture of membranes 14 6.8 1 187 90.3
Preterm labour 59 28.5 2 148 715
Congestive heart failure 7 34 3 76 36.7
Abruptio placenta 14 6.8 >3 28 13.5
Haemoglobin Levels
6-7 37 17.9
on anemia in pregnancy worldwide. The aim of this study ;‘g 13346 ?gz

is to determine the risk factors associated with severe
anemia in third trimester pregnant patients in our set up
and its effect on feto-maternal outcome. In our study 207
Kashmiri pregnant women in their 3 trimester with severe
anemia admitted in our hospital were taken. Majority of
study women were severely anemic 188 (90.8%) while
19 (9.2%) had very severe anemia. Severity of anemia was
also reported in 42.7% by Nonterah ez al!"

In our study, most common age group affected was
30-34 years in 84 (40.6%) patients followed by 25-29 years
in 74 (35.7%) patients, 38 (18.4%) patients were 20—24 years
while >35 years was the age of 11 (5.3%) patients. Mean
age of the patients was 28.6 * 3.98 years with a range of
20-37 years. This is in agreement with previous studies,
Nonterah e# /' also confirmed that most common
age group affected was 20-34 years in 80.2% (» = 400),
35-49 years in 13.2% (n = 67) while 6.6 (z = 33) patients
age was <20 years. Mirzaie ez a/,'" in their study found
20-29 years as the most common age group affected in
62.7% followed by 28.9% patients in the age group of

*Third trimester. NICU: Neonatal intensive care, ICU: Intensive care, PPH:
Postpartum hemorrhage

30-39 years. Tomar ¢t al.'" also confirmed that most
common age group affected with anaemia was 2225 years
(44.7%) followed by 44.7% women who belonged to
18-21 years. Shridevil'”! evaluated the prevalence of
anemia in 600 women in which majority i.e. 58.3%
(n = 350) belonged to 20-25 years, 20.8% (7 = 125) were
aged between 26 and 30 years, 12.5% (# = 75) were aged
31-35 years while 8.3% (#» = 50) aged between 18 and
19 years.

In our study, the risk factors encountered were dietary
habits, parity, type of family, interpregnancy interval, iron
folic acid supplementation, socio-economic status and
education level. Low dietary intake of iron was seen in
(96.1%), multi parity (65.2%), joint family type (65.2%),
short inter-pregnancy interval <2 years (64.9%), non-
consumption of iron/foic acid 64.7%, low socioeconomic
status (63.8%), illiterates combining 35.7%.
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139 (67.1%) patients belonged to rural areas while
68 (32.9%) were from urban areas. Similar results were also
reported in literature 72.4% (Nigar and Ahmad, 2014)"
and 61.8%, (Tulu e/ al., 2019).1")

In our study Multigravida women were 65.2% which
corresponds well with a study done by Ali ez aZ,P (75.2%)).
Joint family status is the risk factor in severe anaemia
in our study and corresponds well with the literature
66.6% (Shridevi, 2018),'" 46.9% (Tomar et al. ' 24.6%
(Sumitra and Kumar, 2017),*1 short inter-pregnancy
interval <2 years as the causative factor of severe anaemia
confirmed by literature (Tomar ez al., 20170""; Okube ¢/ al.,
2016).% Tron/Folic acid supplementation was not taken
by 21.9% followed by 44.70% women who took the iron/
folic acid tablets for <2 months only (Tomar ez a/., 2017).
M T ower middle class socioeconomic status is another risk
factor for sevetre anaemia as is seen by Tomar ez a/,' As in
other studies, severity of anaemia was inversely related to
educational status,['>?* socio-economic status.['?

A study by Chowdhury ez a/* in Bangladesh also found
that education of women was significantly associated with
anemia in pregnancy, whereas in a study by Singh e# 4/
observed an insignificant association between anemia and
patity. In a similar study conducted by Obse e 2/ in
Ethiopia parity >5 has a significant association with anemia.
In a similar study conducted by Bekele e 4/ Ethiopia
birth interval was significantly associated with anemia with
an odds ratio of 3.

Underlying comorbidities were seen in 49 patients including
26 (12.6%) hypertensives, 17 (8.2%) hypothyroids while
6 (2.9%) patients had SLE. It closely correlated with a
study conducted by Turner e# /., where the prevalence
of anemia in subjects with hypertension, diabetes, and
hypothyroidism was 8.1%, 4.1%, and 3%, respectively.

Anemia in pregnancy has bearing on fetal outcome as well.in
our study 65 (31.4%) babies were admitted in NICU mostly
because of prematurity, 30 (14.5%) were low birth weight
(LBW) and 17 (8.2%) were still births. There is a substantial
amount of evidence showing that maternal iron deficiency
anemia in early pregnancy can result in LBW subsequent to
preterm delivery (Abu-Ouf, 2015).P” A study by Sangeetha
and Pushpalatha® in Bangalore reported highest (63%)
prevalence of LBW among pregnant women, whereas
Marahatta observed least (16.6%) (Matahatta, 2007°% and
Sangeetha and Pushpalathal! The other fetal complications
among pregnant women in the present study include
premature delivery (0.2%) and birth asphyxia (0.5%).

Maternal anemia is considered as risk factor for poor
pregnancy outcomes and it threatens the life of fetus.

Available data from India indicate that maternal morbidity
rates ate higher in anemic women (Kalaivani, 2009;! Ivan
and Mangaiarkkarasi, 2013;% Singh 7 a/.,).5 About 35.6%
of the women had maternal and fetal morbidity lower
segment cesarean section (LSCS), abortions, obstructed
labor, PPH, preeclampsia, prolonged labor, LBW, and birth
asphyxia were commonly seen among anemic pregnant
women.

Sutyanarayana e/ al.,” did a study in which majority of the
fetal and maternal complicationswere observed in anemic
women. Out of 15 participants who underwent LSCS and
60% were anemic. Similarly, 80% of participants who had
abortions, 40% of obstructed labor, 86% of PPH, 71.4%
of preeclampsia, and all the women with prolonged labor
were anemic. Around 25% of women delivered low birth
babies, 57% of LBW babies, 69% of abortions/stillbirths,
and all the newborn with birth asphyxia occurred in
mothers who were anemic.

Studies in India demonstrated that the high proportion
maternal deaths are due to anemia in pregnant women
(Iyengar, 2012).59

Studies have reported 100% women in severe anemia group
received blood transfusion (Kaul ez a/., 2017;%" Batar ¢ al.,
2015;P% Yadav, 2018).P

Hinderaker SG ¢z al., (2001)1*" has reported an incidence of
pre-eclampsia and eclampsia as 8.2% and 3.3% respectively
in severe anemia. Other studies have reported Pre eclampsia
in 20%, 22.3% anemic women tespectively (Yadav, 20185
and Batar ¢ a/., 2015)."

The susceptibility of women with severe anaemia to
preeclampsia could be explained by a deficiency of
micronutrients and antioxidants. A reduction in serum
levels of calcium, magnesium and zinc during pregnancy
might be possible contributors to the development of
preeclampsia (Singla ¢f a/., 1997).1*!

Besides pre-eclampsia, the effect of maternal anaemia on
intrauterine growth is attributed to chronic deprivation of
oxygen to the developing fetus. Severe maternal anaemia,
if present from eatly gestation, may be associated with
reduced placental weight and surface area of peripheral
villi which, is a determinant of nutrient transport from
the mother to the fetus (Kozuki ¢ 4/, 2012).¥ FGR was
seen in 10% cases in our study, however, Yadav, 2018)F
has reported its incidence as 20%.

NICU admissions were significantly more in group A
compared to group B (36% vs. 8%) in a study by Singh
et al.,F) Batar e al., (2015)P¥ also has observed high NICU
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admissions of 43.08% in babies of anemic women. Thus,
a higher rate of neonatal complications has been observed
in neonates of severely anemic women probably due to
chronic deprivation of oxygen from maternal blood.

CONCLUSION

Socioeconomic determinants constitute most of the
anemia cases and, hence, should be considered as major
risk factors of anemia in women attending for delivery. To
improve maternal and fetal outcome, it is recommended
that the primary health care has to be strengthened,
prevention, early diagnosis, and treatment of anemia in
pregnancy to be given priority. Prevalence of anemia among
pregnant women was high, spacing between pregnancies
will have a significant impact on hemoglobin status of
pregnant women. Iron-folic acid supplementation is
available under the national health program, it is important
to consider and address other risk factors when designing
and implementing target interventions for anemia.

They concluded that anemia control program should
be executed more resourcefully in this vital segment of
population. Awareness of above said factors is more
important to prevent anemia rather than eatly diagnosis
and treatment.
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Abstract

Introduction: Iron deficiency anemia is the most common nutritional deficiency. Approximately 1.6 billion patients are affected
from iron deficiency anemia. The prevalence of anemia among pregnant women in developed and developing countries was
14% and 51%, respectively. Iron prophylaxis is recommended as first-line treatment for pregnant women. Intravenous iron is
the best iron supplementation for replenishing the iron and the iron sucrose was the most common use preparation used to
treat iron deficiency anemia, whereas, the ferric carboxymaltose (FCM) is the latest iron preparation used at high doses and
also allows rapid administration.

Materials and Methods: This prospective and comparative study was conducted in the department of obstetrics and gynecology
over the period of 1 year to compare the efficacy of iron sucrose and FCM in 100 pregnant women with anemia.

Results: It was found that in the present study that most of the pregnant women had moderate anemia (54% in Group-A and
57% in Group-B). A significant increase in the ferritin level in both the groups (P = 0.05) was observed after the therapy. The
ferritin mean difference before and after 3 weeks of therapy in Group-A was 49.75 + 6.02 and before and after 6 weeks was
71.72 + 10.68. Similarly, ferritin mean difference before and after 3 weeks of therapy in Group-B was 73.47 + 7.86 and before
and after 6 weeks was 88.21 + 4.19.

Conclusion: The study concluded that the use of ferric carboxy maltose to treat iron deficiency anemia in pregnant women
was more effective and safer than iron sucrose.

Key words: Anaemia, Ferritin level, Haemoglobin level, Iron deficiency, Iron sucrose and Ferric carboxy maltose, Pregnancy

INTRODUCTION

Anemia is the condition in which number of red blood
cells or the hemoglobin concentration decreases than
normal (<12.0 g/dl in women and <13.0 g/dl in men).
Anemia is a serious public health problem globally which
affects mainly young children and pregnant women.
According to the World Health Organization data, 42%
of children <5 years of age and 40% of pregnant women
are affected with anemia globally.!" Tron deficiency anemia
is the most common nutritional deficiency. Approximately
1.6 billion patients are affected from iron deficiency
anemia.” The prevalence of anemia among pregnant in
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developed and developing countries was 14% and 51%,
respectively.”

It was observed that the half of the global maternal
mortality is due to anemia in South Asian countries and
India.! The physiological need for iron increases from
0.8 mg/day in the first trimester to 7.5mg/day in the
third trimester during pregnancy which results in anemia.
Anemia leads to maternal and fetal complications.”! Iron
prophylaxis is recommended as first-line treatment for
pregnant women. Intravenous iron administration is
recommended for pregnant women with iron deficiency
anemia (Hb <9.0 g/dl)."*Intravenous iron is the bestiron
supplementation for replenishing the iron and the iron
sucrose was the most common use preparation used to treat
iron deficiency anemia, whereas, the ferric carboxymaltose
(FCM) is the latest iron preparation used at high doses and
also allows rapid administration.”

Thus, the present study was undertaken to compare the
efficacy of iron sucrose and FCM in pregnancy with anemia.
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MATERIALS AND METHODS

This prospective and comparative study was conducted
in the department of obstetrics and gynecology over the
period of 1 year after obtaining ethical permission from
the Institutional Ethical Committee. A total of 100 patients
included in the study after taking informed consent from
them.

Inclusion Criteria

The following criteria were included in the study:
e 27-30 years of age patients

e Pregnant females

e Hb level between 7 and 10 g

e  Gestational age between 12 and 36 weeks.

Exclusion Criteria

The following criteria were excluded from the study:

e Patients with any comorbidity

e Anemia caused by other than iron deficiency

e Patients with a history of blood transfusion and
erythropoietin treatment during pregnancy

e Hypersensitivity to iron preparation
Bleeding tendencies

e History of iron overload disorder.

A total of 100 pregnant women were involved in the
study and categorized in two groups, that is, Group-A and
Group-B. Group-A consists of 50 patients who were treated
with iron sucrose and Group-B consists of 50 patients
who were treated with FCM. During administration of
both iron preparations, the patients were observed for
any side effects or anaphylactic reactions. A detailed
history (medical, family, and obstetrical) was collected and
physical examination was done. Hemoglobin testing and
serum ferritin testing were done for all. All the findings
were compared between two groups. All the patients were
followed up at 3" and 6™ weeks after completion of iron
replenishing therapy. Data were collected with the help
of arecord sheet which contains the test values and other
details of all the patients. Data were tabulated, organized,
analyzed, and interpreted in both descriptive and inferential
statistics, that is, frequency and percentage distribution,
using Statistical Package for the Social Science software
version 17.0.

OBSERVATIONS AND RESULTS

Table 1 showed that in Group-A, majority (36%) of the
women were of 28 years of age followed by 27 years (28%),
29 years (22 %), and 30 years (7%). In Group-B, majority
(34%) women were of 27 years of age followed by 29 years
(28%0), 28 years (20%), and 30 years (18%).

Table 2 showed that majority of the study participants in
Group-A were from rural area (54%) and in Group-B study
participants were from urban area (52%).

Figure 1 showed the educational status of patients, it was
observed that depicts that majority of the participants
studied till secondary class (34.89%) followed by middle
(28.72%), primary (18.27%), illiterate (7.74%), graduate
(6.09%), and postgraduate (4.26%).

Figure 2 depicted the socioeconomic status. Majority of
the study participants were from middle class (48.11%),
followed by low class (37.26%) and high class (14.62%).

Table 1: Age
Age Group-A Group-B
No. % No. %

27 14 28 17 34
28 18 36 10 20
29 11 22 14 28
30 7 14 9 18
Table 2: Residence
Area Group-A Group-B

No. % No. %
Urban 23 46 26 52
Rural 27 54 24 48

34.89%

28.72% |

F

6.09%
4.26%

Secondary M Graduation M Post-Graduation

M |lliterate ™ Primary = Middle

Figure 1: Educational status
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Figure 2: Socioeconomic status
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Table 3 reported that the majority of the patients in
Group-A and in Group-B had gestational age 20-26 and
27-32 weeks.

It was found that majority of pregnant women in Group-A
and in Group-B were in multigravida (76% and 88%,
respectively) as depicted in Table 4.

It was reported that 70% of pregnant women in Group-A
had previous history of childbirth and in Group-B, 78%
of pregnant women had previous history of childbirth as
shown in Table 5.

Figure 3 showed that the majority of the pregnant women
had moderate anemia in both groups.

Table 6 showed the significant increase in the Hb level
in both the groups (P = 0.05). The Hb mean difference
between before and after 3 weeks of therapy in Group-A
was 1.16 * 0.16 and before and after 6 weeks was 3.63 £
0.63. Similarly, Hb mean difference between before and
after 3 weeks of therapy in Group-B was 1.57 £ 0.62 and
before and after 6 weeks was 3.53 £ 0.13.

Table 7 presented the significant increase in the ferritin level
in both the groups (P = 0.05). The ferritin mean difference
between before and after 3 weeks of therapy in Group-A
was 49.75 £ 6.02 and before and after 6 weeks was 71.72
1 10.68. Similarly, ferritin mean difference between before
and after 3 weeks of therapy in Group-B was 73.47 + 7.86
and before and after 6 weeks was 88.21 + 4.19.

Figure 4 showed the adverse effects of iron sucrose and
ferric carboxy maltose administration. It was found that
in Group-A, 48% of pregnant women does not have any
adverse effects and in Group-B, 68% of pregnant women
does not have any adverse effect.

DISCUSSION

In the present study, among Group-A, majority (36%) of
the women were of 28 years and among Group-B, majority
(34%) women were of 27 years of age. Most of the study
participants in Group-A were from rural area (54%) and in
Group-B, study participants were from urban area (52%).
Majority of the participants studied till secondary class
(34.89%) and most of the study participants were from
middle class (48.11%). The findings of present study
are correlated with the study conducted by Khan and
Gupta found that most of the pregnant women were in
25-29 years of age.

It was reported that the majority of the patients in
Group-A and in Group-B had gestational age 20-26

Table 3: Gestational age

Gestational age Group-A Group-B
(weeks) No. % No. %
<20 8 16 13 26
20-26 18 36 16 32
27-32 20 40 16 32
>32 4 8 5 10
Table 4: Gravida
Gravida Group-A Group-B
No. % No. %

Primi 12 24 6 12
Multi 38 76 44 88
Table 5: Parity
Parity Group-A Group-B

No. % No. %
Nil 15 30 11 22
One 24 48 28 56
Two 8 16 10 20
>Two 3 6 1 2
Table 6: Hb Level (g)
Time Group-A Group-B
Before therapy 7.35+0.98 7.78410.74
3 weeks after therapy 8.51+0.82 9.354+0.12
6 weeks after therapy 10.98+0.35 11.31+0.61
Table 7: Ferritin level
Time Group-A Group-B
Before therapy 17.40+£1.87 15.68+1.48
3 weeks after therapy 67.15+7.89 89.1519.34
6 weeks after therapy 89.12+£12.55 103.89+5.67

60
50
40
30

20
8

o

Mild Moderate Severe

10

B Group-A m Group-B

Figure 3: Severity of anemia

and 27-32 weeks. In Group-A and in Group-B were
in multigravida (76% and 88%, respectively). It was
reported that 70% of pregnant women in Group-A had
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Figure 4: Adverse effects

previous history of childbirth and in Group-B, 78% of
pregnant women had previous history of childbirth. In a
similar study conducted by Khan and Gupta found that
in both groups, majority of the pregnant women were
multigravida.'” Similarly, Khatun and Biswas observed that
majority of the women were in 26-30 weeks of gestational
age and had history of previous childbirth.!"!

In the present study, most of the pregnant women had
moderate anemia (54% in Group-A and 57% in Group-B).
A significant increase in the Hb level in both the groups
(P=0.05) were reported. The Hb mean difference between
before and after 3 weeks of therapy in Group-A was
1.16 £ 0.16 and before and after 6 weeks was 3.63 £ 0.63.
Similarly, Hb mean difference between before and after
3 weceks of therapy in Group-B was 1.57 + 0.62 and before
and after 6 weeks was 3.53 £ 0.13. Similarly, Agarwal and
Parikh, found a significant increase in both groups with iron
deficiency anemia and also concluded that ferric carboxy
maltose is an efficient and better alternative to iron sucrose
in treating iron deficiency anemia of pregnancy.”!

A significant increase in the ferritin level in both the groups
(P = 0.05) was observed. The ferritin mean difference
between before and after 3 weeks of therapy in Group-A
was 49.75 £ 6.02 and before and after 6 weeks was 71.72
1 10.68. Similarly, ferritin mean difference between before
and after 3 weeks of therapy in Group-B was 73.47 £
7.86 and before and after 6 weeks was 88.21 £ 4.19. The
findings are correlated with the study conducted by Khan
and Gupta, KKhatun and Biswas found a significant increase
in ferritin level.'!!

It was found that in Group-A, 48% of pregnant women
does not have any adverse effects and in Group-B, 68%
of pregnant women does not have any adverse effect.
Result of the present study is consistent with the study
conducted by Saini ¢z a/ " reported that group treated with
iron sucrose 13.33% of pregnant women reported adverse
effect and group treated with ferric carboxy maltose 3.33%
of pregnant women reported adverse effect.

CONCLUSION

The present study concluded that the Hb level was improved
after administration of iron sucrose and ferric carboxy maltose
in pregnant women. It was observed that the use of ferric
carboxy maltose to treat iron deficiency anemia in pregnant
women was more effective and safe than iron suctrose.
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Abstract

Background: Depressive disorders have a frequent association with chronic diseases. Chronic kidney disease (CKD) takes a
toll on quality of life due to frequent hospital visits, interventions, and disease-related morbidity. Depression in CKD has been
largely underreported. This study aims to extrapolate association of depression in patients of CKD.

Aim: The aim of this study was to assess the prevalence of depression in CKD patients.
Materials and Methods: This was a prospective, cross-sectional, and analytical study carried out in patients with CKD.

Results: Significant association (s) was seen between depression and rural background, duration of illness, primary diagnosis
of diabetes mellitus, and advanced stages of CKD. Female gender had comparatively a higher association, but that was not
statistically significant.

Conclusion: This study reflected a high incidence of depression symptoms among dialysis patients (more than two thirds the
participants) with some patients having major depressive symptoms that necessitate urgent treatment on priority basis. There
were significant associations between depression and rural background, duration of illness, primary diagnosis of diabetes
mellitus, and advanced stage of CKD. Assessment of depression status should become a routine practice in patients with CKD
and undergoing dialysis. Those diagnosed with depression should receive intervention in the form of psychopharmacological
and psychosocial (whatever required) as early as possible.

Key words: Disease, Kidney, Patients

INTRODUCTION shown prevalence rates of depression of 20-30% in dialysis
patients."*'” The burden of CKD has escalated duting
the past few years to become an urgent matter of public
health priority, resulting in a 106% increase in the prevalent
ESRD population.'-?!

The increasing incidence and prevalence of chronic kidney
disease (CKD) represents a global public health problem.
Depression is a very common,!” mostly undet-recognized
and often undertreated!"**! problem in patients with end-
stage renal disease (HESRD) on long-term dialysis therapy.
The prevalence of depression ranges from 2% to 11% in
the general population.”! However, in patients with CKD,
the data for prevalence are contradictory, ranging from 0
to 100% among different studies.*”) Recent studies have

CKD can be associated with a depressive symptom that may
necessitate the need for intervention and support from a
psychologist/psychiatrist especially during dialysis.!"” It was
estimated that around 12-52% of patients on hemodialysis
experience anxiety, depression, and a decrease in quality of

life during dialysis, and some cases may lead to an increase
=8 & in mortality."! This can be attributed to the fact dialysis
Month of Submission : 11-2022 restricts physical activity, certain foods, ability to work,
Month of Peer Review : 12-2022 interaction with family, and the ability to work.[">!"
Month of Acceptance : 12-2022
B Month of Publishing : 01-2023 This study was a cross-sectional study in patients with
i ise-en com CKD (stage 4 or stage 5) with the primary diagnosis of
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hypertension/diabetes mellitus. The objective of the present
study was to evaluate depressive symptoms in patients with
stages four/five CKD on dialysis to identify a possible
association between depression and CKD. Other factors such
as duration of illness, sociodemographic, and association of
the primary diagnosis with depression were also evaluated.

Aims and Objectives

The aims of this study were to analyze the “Prevalence of
Major Depressive Disorder in patients with CKD attending
Dialysis unit in a Tertiary Care Hospital.”

MATERIALS AND METHODS

It was a prospective, non-randomized, and cross-sectional
study conducted on a total of 50 patients including both
genders, with underlying CKD attending dialysis unit of
GMC Kathua. Depression was assessed using “Hamilton
Rating Scale.”

Cohort included both indoor as well as outdoor patients.
Two departments were participants including Internal
Medicine and Psychiatry departments.

Inclusion Criteria
The following criteria were included in the study:

Any patient with impairment of

Kidney functions more than 3 months

Patients with ESRD before and after dialysis
Nephrotic syndrome

Systemic lupus erythematosus.

Renal tubular acidosis.

Obstructive uropathy with impairment of kidney
function

7. Persistent microscopic hematuria.

Sl

Exclusion Criteria

The following criteria were excluded from the study:
1. Anatomical brain lesion

2. Psychiatric disease before onset of renal disease
3. Family history of psychiatric disease.

The purpose of study was explained to all participants and
written informed consent was taken from them.

RESULTS

Total sample size of study is 50 (25 males and 25 females)
patients with CKD. Out of 50 patients, 31 were residing from
rural area (14 males and 17 females) and 19 were from urban
area (11 males and eight females) with the primary diagnosis

of hypertension in 21 patients (13 males and eight females)
and diabetes mellitus in 29 patients (12 males and 17 females).
Twenty-nine patients (15 males and 14 females) were in stage 4
of CKD and 21 (ten males and 11 females) were in stage 5 of
CKD with duration of illness 1 year in seven patients, 2 years
in 13 patients, 3 years in 16 patients, and 4 years in 14 patients.

Out of 25 males (five were having mild, seven moderate,
and three severe depression) 25 females (seven were
having mild, seven moderate, and seven were having
severe depression). Although more number of females
were showing symptoms of depression, still result was
not statistically significant with P = 0.11. Nineteen
patients were living in urban area (five with mild, four with
moderate, and two with severe depression) and 31 in rural
area (seven with mild, ten with moderate, and eight with
severe depression). Result was statistically significant with
P = 0.05 indicating that patients living in rural area were
more prone to depression than patients living in urban
area. Twenty-one patients with the primary diagnosis of
hypertension (four with mild, six with moderate, and one
with severe depression) and 29 patients with the primary
diagnosis of diabetes mellitus (eight with mild, eight with
moderate, and nine with severe depression). Result was
statistically significant with P = 0.01 indicating that patient
with diabetes was more prone to depression that patients
with hypertension. Twenty-nine patients with stage 4 of
CKD (nine with mild, eight with moderate, and one with
severe depression) and 21 patients with stage 5 of CKD
(three with mild, six with moderate, and nine with severe
depression). Result was statistically significant with P =
0.0005 indicating that patients in stage 5 of CKD were
more prone to depression. Twenty patients with DOI
=<2 years (six with mild, three with moderate, and none
with severe depression) and 30 with DOI more than
2 years (six with mild, 11 with moderate, and 10 with
severe depression). Result was statistically significant with
P = 0.00006 indicating that patients with more duration
of illness were more prone to depression.

DISCUSSION

Out of 50 patients, 36 showed symptoms of depression on
HAM-D scale. Although more females showed symptoms
of depression than males, the difference was not statistically
significant. The prevalence of depression was higher
among women, a finding reflecting a trend normally seen
in general population. Patients living in a joint family, who
generally have greater social support (living in rural areas)
than those living in a nuclear family, were found to be more
depressed. However, we did not analyze in detail the social
support as it was perceived by the patients. Some studies
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Table 1 : Clinicodemographic profile

Variable Male Female Total
Sex 25 25 50
Residence

Rural 14 17 31

Urban 11 8 19
Diagnosis

Hypertension 13 8 21

Diabetes 12 17 29
Stage

4 15 14 29

5 10 11 21
DOI (years)

1 5 2 7

2 6 7 13

3 7 9 16

4 7 7 14

Table 2: HAM D scoring

Variable >9 10-13 14-17 >17 Total Chi square
*P-value

Gender >9 10-13 14-17 >17 Total
Male 2.43
Female 10 5 7 3 25 *0.11
Total 4 7 7 7 25

Residence 14 12 14 10 50
Urban 3.58
Rural 8 5 4 2 19 *0.05
Total 6 7 10 8 31

Diagnosis 14 12 14 10 50
Hypertension 5.9
Diabetes 10 4 6 1 21 *0.01
Total 4 8 8 9 29

Stage 14 12 14 10 50
4 12.08
5 11 9 8 1 29 *0.0005
Total 3 3 6 9 21

Duration of iliness (years)
<2 14 12 14 10 50 16.07
22 11 6 3 0o 20 ,
Total 3 6 1 10 30 0.00006

have emphasized the importance of social support during
the course of CKD, more specifically for patients with
CKD on dialysis, and studies focusing on this influence
during the initial stages of CKD are scarce.!'""]

The present study indicates that the prevalence of
depression was found more in patients living in rural areas,
indicating poor information regarding CKD and treatment
seeking behavior in them.

The present study found that patients with DM were more
prone to depression and result was statistically significant
with P = 0.01. Golden e al? recently reported a strong
association between baseline depressive symptoms and
incident type 2 DM and also found that even treated patients
with the primary diagnosis of DM had a greater chance of

developing more depressive symptoms. Explanations for
this association could be long-term psychological stress
associated with diabetes management or the presence of
such diabetic complications as kidney or cardiovascular
disease.”" ! Whether the prevalence of depression is high
in patients with CKD mostly due to the high percentage
of patients with CKD with diabetes or whether patients
with diabetes who are depressed develop progressive
nephropathy due to non-compliance is not a question that
can be answered easily in cross-sectional studies.

The present study indicates high prevalence of depression
in patients with advanced stage of CKD with a statistically
significant result. Diabetes is one of the important causes
of ESRD® and was found to be associated with depression
in dialysis patients.

The present study indicates significant relation between
increased duration of illness with depression with
P = 0.00006. This result is not similar to the result of
the previous study conducted in Connecticut State in
the USA.P7 The possible reasons for higher depression
scores in patients with more duration of illness in the
present study can be attributed to delay in treatment
seeking behavior commonly seen in patients from rural
areas, even after confirmation of having CKD. This can
be attributed mostly to trust issues of persons in rural
area with modern medicine and mote trust on local faith
healers and non- allopathic practitioners [Tables 1 and 2].

CONCLUSION

This study reflected a high incidence of depression
symptoms among dialysis patients (more than two-
thirds the participants) with some patients having major
depressive symptoms that necessitate urgent treatment on
priority basis. There were significant associations between
depression and rural background, duration of illness,
primary diagnosis of diabetes mellitus, and advanced stage
of CKD. Assessment of depression status should become
a routine practice in patients with CKD and undergoing
dialysis. Those diagnosed with depression should receive
intervention in the form of psychopharmacological and
psychosocial (whatever required) as early as possible.
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Abstract

Background: Elevated serum uric acid levels are known to be associated with the progression of liver disease. However there is a paucity
of literature in respect to its predictive value and its cut off scores in the current study setting. Hence the present study was conducted.

Objectives: The objectives of the study were as follows: (1) To assess the serum uric acid levels with the severity of chronic
liver disease, (2) to determine the predictive ability of the serum uric acid levels in predicting the severity of chronic liver disease,
and (3) to establish the cutoff uric acid levels to predict the severity of chronic liver disease in the present study setting.

Methods: This is a cross-sectional study conducted among 100 study subjects aged 218 years, with chronic liver disease (CLD)
admitted under the Department of General Medicine, Kempegowda Institute of Medical Sciences, Bengaluru, for a period of
1 year. The data were collected, serum uric acid levels were determined, and the severity of CLD was assessed using Child-
Turcotte-Pugh (CTP) scoring. Independent t-test and one-way ANOVA were used to find the difference in means. Receiver
operating characteristic curve and Youden'’s index were used to assess the predictive ability of serum uric acid in detecting the
severity of CLD. P < 0.05 was considered statistically significant.

Results: Majority, that is, 48.0% of the study subjects were in the age group of 41-60 years and 79.0% were male. About
57.0% had elevated uric acid levels. The uric acid levels were significantly higher among those with CTP Class C disease (8.74
+ 1.97 mg/dL) compared to Class A and B (P < 0.05). Serum uric acid levels showed very good accuracy in predicting severity
of CLD (area under the ROC curve [AUC] = 0.86, P < 0.001). The cutoff of 7.75 mg/dL levels of uric acid showed highest
specificity of 84.0% and a sensitivity of 74.0%.

Conclusion: Elevated serum uric acid levels were found in 57.0% of the study subjects and mean uric acid levels were higher
among those with severe chronic liver disease. Serum uric acid levels were very good significant predictor of severity of chronic
liver disease and can be used in the assessment of its severity with a specificity of 84%.

Key words: Chronic liver disease, Serum uric acid, Severe disease

INTRODUCTION

associated with metabolic syndrome, chronic viral hepatitis,
genetic, autoimmune causes, and other miscellaneous causes.
11Tn 2017, there has been an estimated 1.5 Billion cases of
chronic liver disease wotldwide which include 10.6 Million
cases of decompensated cirrhosis.” Itis one of the common

Chronic liver disease (CLD) is constituted by the continuous
inflammation, destruction, and regeneration of liver

parenchyma, leading to fibrosis and cirrhosis. It is associated

with progressive deterioration of liver functions. The most

common etiologies include alcoholic liver disease, NAFLD
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causes of death, mainly in the developing wotld.! It alone
contributed to 18.3% of the 2 million global liver disease-
related deaths in 2015 and has been significant in India.”!
There are several markers that are used for assessing the
severity of injury and uric acid being a product of purine
metabolism, it is released following cellular deaths and
deterioration of nuclear material, and in tissues, it stimulates
inflammation and damages the tissues. Similarly, uric acid is
released following cell injury in chronic liver disease, leading
to cirthosis.” The mechanisms for the inflammation in
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hyperuricemia include induction of endothelial dysfunction,
insulin resistance, oxidative stress, and systemic inflammation.
CF There have been multiple scoring systems available for
assessing liver function and the severity of liver injury, namely,
Child-Turcotte-Pugh (CTP) score, the model for end-stage
liver disease (MELD) score, and the MELD-sodium (MELD-
Na) score, however, CTP scoring is commonly used to assess
the severity of hepatic dysfunction in patients with cirrhosis.”

Literature reports significant elevation of serum uric acid
level with the progression of disease and also has been
suggested as an alternative marker to predict the severity of
chronic liver disease and early detection of hyperuricemia
could help in managing the development of liver tissue
damage associated with inflammatory disorders.[**! Serum
uric acid was also higher with higher CTP score which
is considered an oxidative marker for liver damage.!""!
Although there are many studies on this, there are no
studies conducted in the present study setting, especially
which suggests the cutoff scores to detect the severity.
Hence, the present study was conducted to assess the serum
uric acid levels with the severity of chronic liver disease,
determine the predictive ability of the serum uric acid levels
in predicting the severity of chronic liver disease, and also
establish the cutoff uric acid levels to predict the severity
of chronic liver disease in the present study setting.

METHODOLOGY

This is a cross-sectional study conducted for a period of
1 year from July 2021 to June 2022 on patients diagnosed
with chronic liver disease admitted and treated in the
Department of General Medicine, Kempegowda Institute
of Medical Sciences, Bengaluru.

Considering a prevalence of hyperuricemia (p) as 76.0%
according to a previous study by Gupta ez a/!"l, g = 100-p,
that is, 24.0%, and with an absolute precision of 10% (d),
z value being 1.96 at 95% confidence interval, the total
sample size was estimated to be 71 based on the formula,
n= 7> (pq/d?. Considering a non-response rate of 20.0%
of 71, that is, 14.2, a total of 85 were rounded off to 100.

Using a purposive sampling, the study was conducted among
the subjects who were aged 18 years and above and was

diagnosed as having chronic liver disease were included and the
subjects with known infections and patients with a history of
recent surgery or trauma, patients having malignancy, pregnant
and lactating women, moribund patients, and the subjects who
were on allopurinol or thiazides or febuxostat or furosemide
and on chemotherapy were excluded from the study.

Ethical clearance was obtained from the Institutional Ethics
Committee. After obtaining a written informed consent, the
data were collected using a semi-structured questionnaire
consisting of different sections on sociodemographic profile,
clinical history, and examination. Further, the patients were
subjected for blood investigations, namely, liver function
tests, and serum uric acid level was determined on the day of
admission. The severity of chronic liver disease was assessed
using Child-Turcotte-Pugh scoring as follows!":

Statistical Analysis

Data were tabulated into Microsoft Excel and statistical
analysis was done using SPSS (version 20.0 for Windows;
SPSS Inc., Armonk, NY: IBM Corp). The continuous
parametric data were expressed in mean and standard
deviation and continuous non-parametric data were
expressed in median and range. The categorical variables
were expressed in proportions. The mean values of serum
uric acid levels were compared among the normal and
abnormal liver functioning parameters using independent
-test. The mean values of serum uric acid levels were
compared among the severity of Class A, B, and C of CTP
scoring system using one-way ANOVA and Tukey’s post hoc
test. The Pearson correlation analysis was used for eliciting
the relationship between quantitative variables such as
serum uric acid and CTP scores. The association between
categorical variables was assessed using Chi-square or
Fisher’s exact test. A receiver operating characteristic (ROC)
curve was plotted to assess the predictive value of serum uric
acid levels and was interpreted based on area under the curve.
The sensitivity and specificity were assessed using Youden’s
index. P < 0.05 was considered statistically significant.

RESULTS

In the present study, out of 100 study subjects, majority,
that is, 48 (48.0%) study subjects were in the age group of
41-60 years and the mean age was 49.9 + 12.9 years. Most

Parameter 1 point 2 points 3 points

Total bilirubin (mg/dL) <2 2-3 >3

Serum albumin (g/L) >3.5 2.8-35 <2.8

INR <1.7 1.7-2.3 >2.3

Ascites None Mild or controlled by diuretics Moderate to severe (or refractory to diuretics)
Hepatic encephalopathy None Grade 1-2 Grade 3—4

Class A=5-6, Class B=7—9, Class C=10-15
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of them were male 79 (79.0%) and 50.0% of the study
subjects belonged to CTP Class C classification, 27.0% had
minimal hepatic encephalopathy, 34.0% had mild ascites,
and 57.0% had elevated uric acid levels [Table 1].

The mean values of uric acid and serum albumin were
7.1 + 2.7 mg/dL and 2.6 = 0.6 mg/dL, respectively. The
median values of serum glutamic oxaloacetic transaminase
(SGOT), serum glutamate pyruvate transaminase (SGPT),
bilirubin, international normalized ratio (INR), and
prothrombin time (PT) were 71 IU/L (10-2069), 38 IU/L
(0.9-488), 3.3 mg/dL (0.2-31.4) 1.2 (0.9-12.8), and 17.7
in seconds (12.2-187), respectively [Table 2.

Mean uric acid levels were 4.03 + 2.14 mg/dL, 5.17 +
2.24 mg/dL, and 8.74 £ 1.97 mg/dL among the subjects

Table 1: Characteristics of the study population
(n=100)

Characteristics of the study participants

Age in years (mean+SD) 49.9+12.9
21-40 29 (29.0)
41-60 48 (48.0)
61-80 23 (23.0)

Gender (%)

Males 79 (79.0)
Females 21 (21.0)

CTP Class
A 18 (18.0)
B 32 (32.0)
C 50 (50.0)

Hepatic encephalopathy
No 40 (40.0)
Minimal 27 (27.0)
Grade 1 13 (13.0)
Grade 2 15 (15.0)
Grade 3 05 (05.0)

Ascites
No ascites 29 (29.0)
Mild 34 (34.0)
Moderate 19 (19.0)
Severe 10 (10.0)
Gross 08 (08.0)

Uric acid mg/dL
<31 06 (06.0)
3.1-7 37 (37.0)
>7 57 (57.0)

Table 2: Average values of liver function test
parameters

Parameters Average
values
Uric acid mg/dL (meanzSD) 7127
SGOT IU/L (median [range]) 71 (10-2069)
SGPT IU/L (median [range]) 38 (0.9-488)
Bilirubin mg/dL (median [range]) 3.3(0.2-31.4)
Serum albumin mg/dL (mean+SD) 2.610.6
INR (median [range]) 1.2 (0.9-12.8)

Prothrombin time in seconds (median (range]) 17.7 (12.2-187)

having CTP Class A, B, and C, respectively. Based on
the severity of chronic liver disease, on applying Tukey’s
post hoc test, it was observed that the uric acid levels were
significantly higher in the CTP Class C disease (8.74 *
1.97 mg/dL) compared to Class A (4.62 = 2.14 mg/dL)
and B (5.91 £ 2.25 mg/dL) (F [2, 97] = 33.08, P < 0.001)
[Graph 1].

The mean values of uric acid levels were compared
among the study subjects with normal and abnormal
liver function tests. It was found that mean uric acid
levels were significantly (P < 0.05) higher among those
with abnormal values of SGOT (7.5 + 2.7), SGPT (7.7
+ 2.7), bilirubin (7.7 £ 2.5), serum albumin (7.3 & 2.0),
and INR (8.0 £ 2.3) compared to those having normal
values of SGOT (5.6 + 2.1), SGPT (6.4 £ 2.5), bilirubin
(4.5 + 1.6), serum albumin (5.4 + 2.8), and INR (4.9 *
2.3), respectively. Mean uric acid levels were significantly
(P<0.05) higher in those with hepatic encephalopathy (8.4
T 2.1) and ascites (8.1 + 2.3) compared to those without
hepatic encephalopathy (5.2  2.3) and ascites (4.7 = 1.9),
respectively [Table 3].

With increase in uric acid levels, bilitubin, SGOT, and SGPT
levels increased and serum albumin dectreased but cortelation
between uric acid and SGOT and SGPT lacked the statistical
significance (P > 0.05) [Table 4 and Graph 2a-d].

On plotting ROC curve for serum uric acid levels in
predicting severity of CLD, area under the curve (AUC)
was found to be significant with very good accuracy
(AUC = 0.86, P < 0.001). The cutoff of 7.75 mg/dLlevels
of uric acid showed highest specificity of 84.0% and 74.0%
sensitivity [Graph 3].

Association of uric acid with sociodemographic and clinical
variables was studied. Higher proportion of the study
subjects with abnormal uric acid levels were in the age

Mean uric acid levels (mg/dl)

Class A

Class B
CTP Class

Class C

Graph 1: Mean uric acid according to CTP class
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Graph 2: (a-d) Correlation of uric acid with 4A serum glutamic oxaloacetic transaminase, serum glutamate pyruvate transaminase,

bilirubin, and serum albumin

Table 3: Comparison of mean uric acid levels with parameters of liver function

Liver function tests Mean uric acid levels t-value (95% CI) P-value

SGOT IU/L
Normal 5.6+2.1 -3.2(-3.2t0-0.7) 0.002*
Abnormal 7.5+2.7

SGPT IU/L
Normal 6.4+2.5 -2.6 (-2.4 t0-0.3) 0.01*
Abnormal 7.7£2.7

Bilirubin mg/dL
Normal 4.5+1.6 -5.1 (-4.5t0-1.9) <0.001*
Abnormal 7.7x2.5

Serum albumin mg/dL
Normal 5.4+2.8 -2.0 (-3.7 to-0.04) 0.04*
Abnormal 7.3+2.6

INR
Normal 49423 -6.3 (-4.1 to-2.1) <0.001*
Abnormal 8.0+2.3

Hepatic encephalopathy
Absent 5.242.3 -7.3 (-4.1t0-2.4) <0.001*
Present 8.4x2.1

Ascites
Absent 4.7+1.9 -6.9 (-4.4 to-2.4) <0.001*
Present 8.1£2.3

SGOT: Serum glutamic oxaloacetic transaminase, SGPT: Serum glutamate pyruvate transaminase, INR: International normalized ratio

group of 21-40 years (69.0%), were female (71.4%) but
there was no statistically significant association (P > 0.05).

Whereas significantly higher proportions of the study
subjects with abnormal uric acid levels (100.0%) had
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Graph 3: Receiver operating characteristic curve for serum uric
acid levels in severity of chronic liver disease (area under the
ROC curve = 0.86, P < 0.001)

Grade 2, Grade 3 hepatic encephalopathy and severe, gross
ascites (P < 0.05) [Table 5].

DISCUSSION

Uric acid levels are found to be high in chronic liver diseases
of different etiologies, and the levels have been found to
correlate directly with the level of tissue damage.’! We,
therefore, undertook this study to determine the uric
acid levels in patients of chronic liver disease and also to
assess the predictive ability of the serum uric acid levels in
predicting severity of chronic liver disease and also establish
the cutoff levels.

In the present study, majority, that is, 48 (48.0%) study
subjects were in the age group of 41-60 years with a
male preponderance of 79 (79.0 %) similar to the study
findings of Gupta ez al!"! About 50.0% of the study subjects
belonged to CTP Class C classification whereas according
to Gupta ez a/""! and Paul ez a/,!") majority of their study
subjects belonged to CTP Class B classification.

About 57.0% had elevated uric acid levels and the mean
values of uric acid were 7.1 £ 2.7 mg/dL in our study
whereas according to Gupta e al., mean uric acid (mg/dL)
among the study subjects was 6.69 £ 2.92 and 76% of the
subjects reported higher uric acid levels.!"!

This study reported increased uric acid levels with rise in
severity of disease with mean uric acid being significantly
higher in CTP Class C (8.74 £ 1.97) compared to Class A
and B similar to the findings of Gupta ez a/. who also noted
that mean uric acid levels were higher in CTP Class C (8.94)
compared to Class A (4.03) and Class B (5.17).'"Yl Prakash
et al. also noted a significant, positive correlation between

Table 4: Correlation of uric acid with various
parameters

Variables rvalue P value
SGOT IU/L 0.155 0.124
SGPT IU/L 0.100 0.321
Bilirubin mg/dL 0.635 <0.001*
Serum albumin mg/dL -0.363 <0.001*
*Statistically significant
Table 5: Association of uric acid levels with
various factors
Variables Uric acid X>-value
Normal  Abnormal (P-value)
(n=37) (n=63)
Age group in years
21-40 09 (31.0) 20 (69.0) 0.94 (0.63)
41-60 20 (41.7) 28 (58.3)
61-80 08 (34.8) 15(65.2)
Gender
Males 31(39.2) 48 (60.8) 0.81(0.37)
Females 06 (28.6) 15(71.4)
Hepatic encephalopathy*
Minimal, Grade 1 12 (30.0) 28 (70.0) (0.005)*
Grade 2, Grade 3 00 (0.0) 20 (100.0)
Ascites*
Mild, moderate 17 (32.1) 36 (67.9) (0.004)*
Severe, gross 00 (0.0) 18 (100.0)

¥ Fisher's exact test

uric acid level and CTP score and the finding was in line
with Manomenane ef @/

Hepatic encephalopathy and ascites are the components
of CTP score along with serum bilirubin, albumin, and
INR which are used to assess the severity of chronic liver
disease.l" In this study, it was obsetved that the mean utic
acid levels were significantly (P < 0.05) higher in those with
hepatic encephalopathy (8.4 £ 2.1 mg/dL) and ascites (8.1
+ 2.3 mg/dL) compared to those without the manifestation
and all the study subjects with abnormal uric acid levels
(100.0%) had Grade 2, Grade 3 hepatic encephalopathy and
severe, gross ascites and this association was statistically
significant (P < 0.05) indicating higher mean serum uric
acid among those with severe disease manifestation.
Furthermore, the mean uric acid levels were significantly
(P < 0.05) higher among those with abnormal values
of SGOT (7.5 + 2.7), SGPT (7.7 £ 2.7), bilirubin (7.7
T 2.5), serum albumin (7.3 £ 2.6), and INR (8.0 £ 2.3)
compared to those having normal values. This is in line
with the observations of Gupta ¢f a/. who concluded that
with the increase in uric acid level, that is, 3.1-5, 5—7, and
>7 mg/dL, respectively, total bilirubin (mean values: 2.43,
2.80, and 5.21, respectively), SGOT (mean: 52.68, 59.87,
and 118.41), and SGPT (mean values: 54.39, 59.96, and
119.81) also increased significantly (P < 0.05)."! Afzali ez al.
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noted that a higher serum uric acid level was associated
with a greater probability of elevated serum liver enzymes
which are associated with the development of cirrhosis!"!
similar to the present study but for the significance in
terms of correlation between uric acid levels and SGOT
and SGPT. Prakash e al., also in his study, observed a
significant, positive correlation between uric acid level
with total bilirubin and negative correlation with serum
albumin similar to the present study findings."! Gupta ¢ a/.
in his study noted a significant positive correlation between
uric acid and total bilirubin, SGOT, and SGPT.'Y The
difference in the findings may be due to the difference in
the disease presentation and disease severities among the
study subjects in different study settings.

ROC curve for serum uric acid levels showed a good
accuracy (AUC = 0.80) in predicting severity of CLD
and the cutoff of 7.75 mg/dL levels of uric acid showed
highest specificity of 84.0% and a sensitivity of 74.0%.
According to Zheng ¢t al., the prevalence of fatty liver
increased progressively with serum uric acid levels and
the AUC for detecting mild fatty liver based on SUA
was 0.70 and the AUC for detecting moderate and
severe fatty liver based on SUA was 0.78." Wei ¢ al., in
their study, have found serum uric acid to be correlated
positively with NAFLD, and elevated SUA level to be an
independent predictor for the incidence of NAFLD and
the cutoff levels were found to be 2288.5 wmol/1,, that
is, 4.85 mg/dL, that showed a sensitivity of 75.5% and
specificity of 46.5% with area under the curve 0.637. The
difference in the findings might be due to the fact that
it was to predict the incidence of NAFLD in their study
and it was to predict the severity of chronic liver disease
in ours; hence, the cutoff value is higher in our study.!"”
Hejazi et al. reported a strong correlation between the
uric acid and the development of inflammatory disease,
hence, early detection of hyperuricemia can serve as
a predictor of inflammation.”’ Singh e¢# a/. also have
concluded serum uric acid levels as an oxidative marker
for liver damage.l'""! There are not many studies eliciting
the cutoff scores to predict the severity of chronic liver
disease.

Since it is a cross-sectional study, serum uric acid was
measured only once, further studies with larger sample
size and follow-up of patients are required to generalize
the study findings.

CONCLUSION

Elevated serum uric acid levels were found in 57.0% of
the study subjects. Mean uric acid levels were significantly
higher with severe manifestation of the disease, thatis, CTP
Class C disease, abnormal SGOT, SGPT, bilirubin, serum
albumin, INR, and presence of Grade 2 and 3 hepatic
encephalopathy and severe, gross ascites. Serum uric acid
had a very good accuracy in determining the severity of
the disease; hence, uric acid can be used as a marker of
severity of chronic liver disease with a specificity of 84.0%
and a sensitivity of 74.0%.
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