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INTRODUCTION
Adenomyosis is a common medical ailment of 
gynecology that occurs when endometrial tissue 
grows abnormally in the myometrium of the uterus. 
Adenomyosis occurs when the normal boundary 
between the endometrial basal layer and the 
myometrium is disrupted 1-3. The cause of this disruption 
is not fully understood but may be due to uterine 
trauma, pregnancy, postpartum endometritis, or 
cesarean delivery. The initial histopathological finding 
of this pathology was referred to as osteosarcoma 
adenoids uterinum4. However, most of the patients 
with adenomyosis are asymptomatic. It is reported 
that painful menstruation, heavy vaginal bleeding 
during menstruation, and pelvic pain are the common 
presenting symptoms5. Pelvic tenderness is elicited on 
examination. Recent data suggest the prevalence of 
adenomyosis is around 10%-31%6,7. According to 
another study, adenomyosis is found in 20.9% of 
patients8. In the Pakistani population, adenomyosis is 
found in 68.3% of the patients9. A theory of altered 
lymphatic pathway has been proposed for 
adenomyosis development 10.

Ultrasound, hysterosalpingography and magnetic 
resonance imaging (MRI) are the common modali-
ties usually used for evaluation of adenomyosis. 
Hysterosalpingography is a minimally invasive tech-
nique for diagnosis but carries the risk of radiation 
exposure11. Transvaginal ultrasound (TVS) is the 
preferred initial imaging investigation. It is cheap, 
non-invasive without ionizing radiation, and readily 
available modality12. MRI is the modality without 
ionizing radiation and its excellent spatial resolution 
and soft tissue contrast make it useful for adenomyo-
sis evaluation. However, it is an expensive modality 
and not readily available. 

The rationale of the study is that adenomyosis is an 
important benign gynecological condition among 
females. Menorrhagia as a result of adenomyosis 
can cause significant blood loss which may lead to 
anemia and significant morbidity. Moreover, 
dysmenorrhea and chronic pelvic pain are other 
presenting symptoms that may impair the quality of 
life in women13. Therefore, it is important to diagnose 
it early so that prompt management can be initiat-
ed. This study evaluated the frequency, diagnostic 
precision, and clinical relevance of adenomyosis 
using TVS. Moreover, it also revealed the most 
frequent radiological features of adenomyosis on 
TVS and its association with the patient’s clinical 
symptoms. 

METHODS
This cross-sectional study was carried out at the 
radiology department of Dow University Hospital, 
Ojha campus Karachi, Pakistan from January 2022 
to March 2023. Ethical approval was obtained from 
the Institutional Review Board of Dow University of 

Health Sciences prior commencement of the study 
(IRB #: IRB-2323/DUHS/Approval/2021/659). More-
over, signed informed consent was also obtained 
from all study participants before the enrolment in 
the study. All married females of reproductive age 
group between 18-50 years presented with symp-
toms of adenomyosis for more than 7 days were 
included. Patients already diagnosed with adeno-
myosis and presented with follow-up after treat-
ment, diagnosed cases of uterine fibroids, and 
already diagnosed cases of pelvic inflammatory 
disease were excluded.

Patients' records were evaluated for the diagnosis of 
adenomyosis determined by hysterectomy and for 
sonography performed within 2 months of surgery. 
Sonograms were evaluated by radiologists without 
knowledge of the extent of adenomyosis. Sonograph-
ic categories included visualization of the endometri-
um, presence of a diffuse uterine process, presence of 
fibroids, and normal findings. Pathologic results includ-
ed mild, focal, and severe adenomyosis. 

Epi Info sample size calculator was used and the 
estimated sample size was 280. Clinically suspected 
adenomyosis was defined as based on the 
presence of menorrhagia (any episode of bleeding 
during the menstrual cycle lasting for more than 7 
days) or dysmenorrhea (any episode of painful men-
struation of any intensity during the menstrual cycle) 
or pelvic pain (Visual analog Scale VAS score 4-10).

Adenomyosis on TVS was labeled as positive based 
on the presence of any one of the following charac-
teristics: Globular uterus (rounded configuration of 
uterus) asymmetrical anteroposterior myometrial 
wall or indistinct endometrial myometrial interface 
(poor differentiation of endometrial myometrial 
interface) or myometrial cysts or hyperechoic linear 
striations or heterogeneous appearance of myome-
trium. On histopathology, adenomyosis was defined 
as the presence of endometrial glands and endo-
metrial stroma within the myometrium of the uterus. 
This information along with baseline characteristics 
such as age, parity, infertility, and previous in-vitro 
fertilization (IVF) were noted along with symptoms 
such as dysmenorrhea, dyspareunia, urinary symp-
toms, or gastrointestinal (GI) symptoms. Additionally, 
sonographic characteristics such as rounded Glob-
ular configuration of the uterus, asymmetry of the 
anteroposterior wall of the myometrium, poor defini-
tion of the endometrial-myometrial junction, 
myometrial cysts, sub-endometrial linear echogenic 
striations, heterogeneous myometrium, and asym-
metrical thickening was observed.

SPSS version 24 was used for statistical analysis. Mean 
standard deviation (SD) was reported for quantita-
tive variables whereas frequency and percentages 
were calculated for qualitative variables. Indepen-

dent t-test and chi-square test were applied to see 
the mean difference and association of adenomyo-
sis with baseline characteristics. The p-value of ≤0.05 
was considered significant. Additionally, the diag-
nostic accuracy of TVS in diagnosing adenomyosis 
was assessed by calculating sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) using contingency tables 
taking histopathology findings as the gold standard.

RESULTS
Of 280 patients, the mean age of the patients was 
44.51 ±13.16 years. There were 172 (61.4%) parous 
women whereas previous cesarean section was 
observed in 141 (50.4%) patients. In addition, infertili-
ty was observed in 172 (61.4%) and previous IVF was 
observed in 107 (38.2%) patients.  Dysmenorrhea 

was the most common symptom observed in 237 
(84.6%) patients followed by dyspareunia in 192 
(68.6%), urinary symptoms in 182 (65.0%), whereas GI 
symptoms were observed in 179 (63.9%) patients. 

Ultrasonographic findings showed that a rounded 
Globular configuration of the uterus was observed in 
116 (41.4%) patients, asymmetry of the anteroposte-
rior wall of myometrium in 99 (35.4%), poor definition 
of endometrial-myometrial junction in 115 (41.1%), 
myometrial cysts in 127 (45.4%), sub endometrial 
linear echogenic striations in 93 (33.2%), heteroge-
neous myometrium in 138 (49.3%), and asymmetrical 
thickening in 90 (32.1%) patients. Adenomyosis on 
TVS was observed in 180 (64.3%) patients whereas on 
histopathology in 176 (62.9%) patients (Figure 1).
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DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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myometrium is disrupted 1-3. The cause of this disruption 
is not fully understood but may be due to uterine 
trauma, pregnancy, postpartum endometritis, or 
cesarean delivery. The initial histopathological finding 
of this pathology was referred to as osteosarcoma 
adenoids uterinum4. However, most of the patients 
with adenomyosis are asymptomatic. It is reported 
that painful menstruation, heavy vaginal bleeding 
during menstruation, and pelvic pain are the common 
presenting symptoms5. Pelvic tenderness is elicited on 
examination. Recent data suggest the prevalence of 
adenomyosis is around 10%-31%6,7. According to 
another study, adenomyosis is found in 20.9% of 
patients8. In the Pakistani population, adenomyosis is 
found in 68.3% of the patients9. A theory of altered 
lymphatic pathway has been proposed for 
adenomyosis development 10.
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resonance imaging (MRI) are the common modali-
ties usually used for evaluation of adenomyosis. 
Hysterosalpingography is a minimally invasive tech-
nique for diagnosis but carries the risk of radiation 
exposure11. Transvaginal ultrasound (TVS) is the 
preferred initial imaging investigation. It is cheap, 
non-invasive without ionizing radiation, and readily 
available modality12. MRI is the modality without 
ionizing radiation and its excellent spatial resolution 
and soft tissue contrast make it useful for adenomyo-
sis evaluation. However, it is an expensive modality 
and not readily available. 

The rationale of the study is that adenomyosis is an 
important benign gynecological condition among 
females. Menorrhagia as a result of adenomyosis 
can cause significant blood loss which may lead to 
anemia and significant morbidity. Moreover, 
dysmenorrhea and chronic pelvic pain are other 
presenting symptoms that may impair the quality of 
life in women13. Therefore, it is important to diagnose 
it early so that prompt management can be initiat-
ed. This study evaluated the frequency, diagnostic 
precision, and clinical relevance of adenomyosis 
using TVS. Moreover, it also revealed the most 
frequent radiological features of adenomyosis on 
TVS and its association with the patient’s clinical 
symptoms. 
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This cross-sectional study was carried out at the 
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Ojha campus Karachi, Pakistan from January 2022 
to March 2023. Ethical approval was obtained from 
the Institutional Review Board of Dow University of 

Health Sciences prior commencement of the study 
(IRB #: IRB-2323/DUHS/Approval/2021/659). More-
over, signed informed consent was also obtained 
from all study participants before the enrolment in 
the study. All married females of reproductive age 
group between 18-50 years presented with symp-
toms of adenomyosis for more than 7 days were 
included. Patients already diagnosed with adeno-
myosis and presented with follow-up after treat-
ment, diagnosed cases of uterine fibroids, and 
already diagnosed cases of pelvic inflammatory 
disease were excluded.

Patients' records were evaluated for the diagnosis of 
adenomyosis determined by hysterectomy and for 
sonography performed within 2 months of surgery. 
Sonograms were evaluated by radiologists without 
knowledge of the extent of adenomyosis. Sonograph-
ic categories included visualization of the endometri-
um, presence of a diffuse uterine process, presence of 
fibroids, and normal findings. Pathologic results includ-
ed mild, focal, and severe adenomyosis. 

Epi Info sample size calculator was used and the 
estimated sample size was 280. Clinically suspected 
adenomyosis was defined as based on the 
presence of menorrhagia (any episode of bleeding 
during the menstrual cycle lasting for more than 7 
days) or dysmenorrhea (any episode of painful men-
struation of any intensity during the menstrual cycle) 
or pelvic pain (Visual analog Scale VAS score 4-10).

Adenomyosis on TVS was labeled as positive based 
on the presence of any one of the following charac-
teristics: Globular uterus (rounded configuration of 
uterus) asymmetrical anteroposterior myometrial 
wall or indistinct endometrial myometrial interface 
(poor differentiation of endometrial myometrial 
interface) or myometrial cysts or hyperechoic linear 
striations or heterogeneous appearance of myome-
trium. On histopathology, adenomyosis was defined 
as the presence of endometrial glands and endo-
metrial stroma within the myometrium of the uterus. 
This information along with baseline characteristics 
such as age, parity, infertility, and previous in-vitro 
fertilization (IVF) were noted along with symptoms 
such as dysmenorrhea, dyspareunia, urinary symp-
toms, or gastrointestinal (GI) symptoms. Additionally, 
sonographic characteristics such as rounded Glob-
ular configuration of the uterus, asymmetry of the 
anteroposterior wall of the myometrium, poor defini-
tion of the endometrial-myometrial junction, 
myometrial cysts, sub-endometrial linear echogenic 
striations, heterogeneous myometrium, and asym-
metrical thickening was observed.

SPSS version 24 was used for statistical analysis. Mean 
standard deviation (SD) was reported for quantita-
tive variables whereas frequency and percentages 
were calculated for qualitative variables. Indepen-

dent t-test and chi-square test were applied to see 
the mean difference and association of adenomyo-
sis with baseline characteristics. The p-value of ≤0.05 
was considered significant. Additionally, the diag-
nostic accuracy of TVS in diagnosing adenomyosis 
was assessed by calculating sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) using contingency tables 
taking histopathology findings as the gold standard.

RESULTS
Of 280 patients, the mean age of the patients was 
44.51 ±13.16 years. There were 172 (61.4%) parous 
women whereas previous cesarean section was 
observed in 141 (50.4%) patients. In addition, infertili-
ty was observed in 172 (61.4%) and previous IVF was 
observed in 107 (38.2%) patients.  Dysmenorrhea 

was the most common symptom observed in 237 
(84.6%) patients followed by dyspareunia in 192 
(68.6%), urinary symptoms in 182 (65.0%), whereas GI 
symptoms were observed in 179 (63.9%) patients. 

Ultrasonographic findings showed that a rounded 
Globular configuration of the uterus was observed in 
116 (41.4%) patients, asymmetry of the anteroposte-
rior wall of myometrium in 99 (35.4%), poor definition 
of endometrial-myometrial junction in 115 (41.1%), 
myometrial cysts in 127 (45.4%), sub endometrial 
linear echogenic striations in 93 (33.2%), heteroge-
neous myometrium in 138 (49.3%), and asymmetrical 
thickening in 90 (32.1%) patients. Adenomyosis on 
TVS was observed in 180 (64.3%) patients whereas on 
histopathology in 176 (62.9%) patients (Figure 1).

INTRODUCTION
In 2020, around 2.4 million children worldwide lost 
their lives within the first month of being born. This 
equates to around 6,700 newborns dying daily, 
constituting 47% of all child deaths below the age of 
5. This percentage has increased from 40% in 19901. 
The main contribution to this burden of mortality 
(over 65%) is from 10 countries (mostly Asian 
countries), and Pakistan stands in third place. 
Pakistan accounts for nearly 7% of global neonatal 
deaths2.

Pre-eclampsia (PE), which further leads to eclampsia, 
prevails in 2-10% of pregnant females and has varying 
occurrence rates internationally3. PE is believed to 
contribute to maternal and neonatal morbidity as well 
as mortality. It is estimated that underdeveloped 
countries have higher rates of PE (2.8% of live births) 
than developed countries (0.4%)4. The precise etiology 
of PE still needs to be investigated. Abnormal 
placentation, maternal immune response, genetic 
predisposition, and maternal vascular disease are 
some of the important factors that might contribute to 
PE5,6. Eclampsia, premature labor, and unintentional 
hemorrhage are acute consequences of PE7. PE has a 
significant impact on neonatal outcomes while 
different implications include low Apgar score, IUGR, 
low birth weight (LBW), intrauterine death ( IUD), 
neonatal respiratory distress syndrome (RDS), and 
increased need for neonatal intensive care unit 
admission8,9. 

Babies born to mothers having PE are more at risk of 
developing hematological abnormalities that can 
further exacerbate the existing morbidity10. Maternal 
PE can also cause thrombocytopenia in neonates, 
which is labeled when the platelet count falls below 
150,000/µl11. Sivakumar et al reported that 22% of 
preeclamptic mothers gave birth to infants who had 
thrombocytopenia12. The literature describes 
neutropenia (ANC<500) as another common 
complication that develops in neonates with a 50% 
occurrence rate13. A study found neutropenia, 
leukopenia, and anemia to be present among 37%, 
39%, and 28% of newborns to pre-eclamptic 
mothers respectively14.

Neonates born to PE mothers may present with huge 
variations in hematological changes. Not much 
local literature exists regarding details about the 
spectrum of hematological abnormalities among 
newborns of pre-eclamptic mothers. The findings of 
this study were thought to help us estimate the 
existing problems of hematological abnormalities 
among newborns of PE mothers that can further 

help us in improving the healthcare and outcome of 
these neonates. This study evaluated the 
hematological abnormalities at birth in neonates 
born to preeclamptic mothers.

METHODS
This descriptive cross-sectional study was conducted 
at the Department of Pediatric Medicine, Sohail Trust 
Hospital, Karachi, Pakistan, from January to July 2023. 
The sample size of 122 was determined using the WHO 
sample size calculator, considering a 95% confidence 
level and an 8% margin of error based on an 
estimated frequency of neonatal leukopenia in infants 
born to mothers with PE14. Additionally, the study 
received prior approval from the Ethical Review 
Committee with protocol number 000239/22.

Inclusion criteria encompassed term and preterm 
neonates of any gender, within 24 hours of birth, 
delivered by mothers diagnosed with 
pre-eclampsia. Both primigravida and multigravida 
mothers were included, while neonates born to 
mothers with certain specified conditions were 
excluded, such as Rh incompatibility, diabetes 
mellitus, and other medical illnesses, or those who 
received drugs like aspirin or who had multiple 
pregnancies. Informed written consent was 
obtained from the parents or guardians of the 
neonates after a comprehensive briefing about the 
study's purpose. 

Data on neonatal demographics (age and birth 
weight), gestational age, and maternal parity were 
meticulously recorded. Umbilical venous blood 
samples were collected from the neonates 
immediately after delivery, and these samples were 
analyzed for hematological abnormalities, including 
thrombocytopenia, leukopenia, and neutropenia.

Statistical analysis employed SPSS version 26.0, 
presenting qualitative variables as frequencies and 
percentages, and quantitative variables as means 
with standard deviations. To assess the influence of 
various factors on hematological outcomes, 
chi-square tests were applied, with a significance 
threshold set at p < 0.05.

RESULTS
In this study, data from 122 neonates born to 
mothers diagnosed with pre-eclampsia with a mean 
age of 8.14±6.49 hours ranging between 2 to 24 
hours. The mean gestational age was 38.87±3.15 
weeks. There were 68 (55.7%) neonates who were 
male. Birth weight was less than 2500 grams in 45 
(36.9%) newborns (Table 1).

DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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INTRODUCTION
Adenomyosis is a common medical ailment of 
gynecology that occurs when endometrial tissue 
grows abnormally in the myometrium of the uterus. 
Adenomyosis occurs when the normal boundary 
between the endometrial basal layer and the 
myometrium is disrupted 1-3. The cause of this disruption 
is not fully understood but may be due to uterine 
trauma, pregnancy, postpartum endometritis, or 
cesarean delivery. The initial histopathological finding 
of this pathology was referred to as osteosarcoma 
adenoids uterinum4. However, most of the patients 
with adenomyosis are asymptomatic. It is reported 
that painful menstruation, heavy vaginal bleeding 
during menstruation, and pelvic pain are the common 
presenting symptoms5. Pelvic tenderness is elicited on 
examination. Recent data suggest the prevalence of 
adenomyosis is around 10%-31%6,7. According to 
another study, adenomyosis is found in 20.9% of 
patients8. In the Pakistani population, adenomyosis is 
found in 68.3% of the patients9. A theory of altered 
lymphatic pathway has been proposed for 
adenomyosis development 10.

Ultrasound, hysterosalpingography and magnetic 
resonance imaging (MRI) are the common modali-
ties usually used for evaluation of adenomyosis. 
Hysterosalpingography is a minimally invasive tech-
nique for diagnosis but carries the risk of radiation 
exposure11. Transvaginal ultrasound (TVS) is the 
preferred initial imaging investigation. It is cheap, 
non-invasive without ionizing radiation, and readily 
available modality12. MRI is the modality without 
ionizing radiation and its excellent spatial resolution 
and soft tissue contrast make it useful for adenomyo-
sis evaluation. However, it is an expensive modality 
and not readily available. 

The rationale of the study is that adenomyosis is an 
important benign gynecological condition among 
females. Menorrhagia as a result of adenomyosis 
can cause significant blood loss which may lead to 
anemia and significant morbidity. Moreover, 
dysmenorrhea and chronic pelvic pain are other 
presenting symptoms that may impair the quality of 
life in women13. Therefore, it is important to diagnose 
it early so that prompt management can be initiat-
ed. This study evaluated the frequency, diagnostic 
precision, and clinical relevance of adenomyosis 
using TVS. Moreover, it also revealed the most 
frequent radiological features of adenomyosis on 
TVS and its association with the patient’s clinical 
symptoms. 

METHODS
This cross-sectional study was carried out at the 
radiology department of Dow University Hospital, 
Ojha campus Karachi, Pakistan from January 2022 
to March 2023. Ethical approval was obtained from 
the Institutional Review Board of Dow University of 

Health Sciences prior commencement of the study 
(IRB #: IRB-2323/DUHS/Approval/2021/659). More-
over, signed informed consent was also obtained 
from all study participants before the enrolment in 
the study. All married females of reproductive age 
group between 18-50 years presented with symp-
toms of adenomyosis for more than 7 days were 
included. Patients already diagnosed with adeno-
myosis and presented with follow-up after treat-
ment, diagnosed cases of uterine fibroids, and 
already diagnosed cases of pelvic inflammatory 
disease were excluded.

Patients' records were evaluated for the diagnosis of 
adenomyosis determined by hysterectomy and for 
sonography performed within 2 months of surgery. 
Sonograms were evaluated by radiologists without 
knowledge of the extent of adenomyosis. Sonograph-
ic categories included visualization of the endometri-
um, presence of a diffuse uterine process, presence of 
fibroids, and normal findings. Pathologic results includ-
ed mild, focal, and severe adenomyosis. 

Epi Info sample size calculator was used and the 
estimated sample size was 280. Clinically suspected 
adenomyosis was defined as based on the 
presence of menorrhagia (any episode of bleeding 
during the menstrual cycle lasting for more than 7 
days) or dysmenorrhea (any episode of painful men-
struation of any intensity during the menstrual cycle) 
or pelvic pain (Visual analog Scale VAS score 4-10).

Adenomyosis on TVS was labeled as positive based 
on the presence of any one of the following charac-
teristics: Globular uterus (rounded configuration of 
uterus) asymmetrical anteroposterior myometrial 
wall or indistinct endometrial myometrial interface 
(poor differentiation of endometrial myometrial 
interface) or myometrial cysts or hyperechoic linear 
striations or heterogeneous appearance of myome-
trium. On histopathology, adenomyosis was defined 
as the presence of endometrial glands and endo-
metrial stroma within the myometrium of the uterus. 
This information along with baseline characteristics 
such as age, parity, infertility, and previous in-vitro 
fertilization (IVF) were noted along with symptoms 
such as dysmenorrhea, dyspareunia, urinary symp-
toms, or gastrointestinal (GI) symptoms. Additionally, 
sonographic characteristics such as rounded Glob-
ular configuration of the uterus, asymmetry of the 
anteroposterior wall of the myometrium, poor defini-
tion of the endometrial-myometrial junction, 
myometrial cysts, sub-endometrial linear echogenic 
striations, heterogeneous myometrium, and asym-
metrical thickening was observed.

SPSS version 24 was used for statistical analysis. Mean 
standard deviation (SD) was reported for quantita-
tive variables whereas frequency and percentages 
were calculated for qualitative variables. Indepen-

dent t-test and chi-square test were applied to see 
the mean difference and association of adenomyo-
sis with baseline characteristics. The p-value of ≤0.05 
was considered significant. Additionally, the diag-
nostic accuracy of TVS in diagnosing adenomyosis 
was assessed by calculating sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) using contingency tables 
taking histopathology findings as the gold standard.

RESULTS
Of 280 patients, the mean age of the patients was 
44.51 ±13.16 years. There were 172 (61.4%) parous 
women whereas previous cesarean section was 
observed in 141 (50.4%) patients. In addition, infertili-
ty was observed in 172 (61.4%) and previous IVF was 
observed in 107 (38.2%) patients.  Dysmenorrhea 

was the most common symptom observed in 237 
(84.6%) patients followed by dyspareunia in 192 
(68.6%), urinary symptoms in 182 (65.0%), whereas GI 
symptoms were observed in 179 (63.9%) patients. 

Ultrasonographic findings showed that a rounded 
Globular configuration of the uterus was observed in 
116 (41.4%) patients, asymmetry of the anteroposte-
rior wall of myometrium in 99 (35.4%), poor definition 
of endometrial-myometrial junction in 115 (41.1%), 
myometrial cysts in 127 (45.4%), sub endometrial 
linear echogenic striations in 93 (33.2%), heteroge-
neous myometrium in 138 (49.3%), and asymmetrical 
thickening in 90 (32.1%) patients. Adenomyosis on 
TVS was observed in 180 (64.3%) patients whereas on 
histopathology in 176 (62.9%) patients (Figure 1).

Table 1: Baseline Characteristics of the Neonates Born to Preeclamptic Mothers.

Figure 1: Frequency of Hematological Abnormalities among Neonates of Pre-eclamptic Mothers (n=122).

Characteristics n (%)

Age (hours)

<12 hours >12 hours

55 (45.1%) 67 (54.9%)

Gestational age (weeks)

<37 weeks >37 weeks

31 (25.4%) 91 (74.6%)

Gender

Male Female

68 (55.7%) 54 (44.3%)

Parity

<4 >4

50 (41%) 72 (59%)

Birth weight (grams)

<2500 >2500

45 (36.9%) 77 (53.1%)

Thrombocytopenia, leukopenia, and neutropenia 
were identified in 32 (26.2%), 25 (20.5%), and 23 

(18.9%) neonates respectively (figure-1). 

Stratification of study variables concerning throm-
bocytopenia showed that no statistically significant 
associations (p>0.05) were found. Stratification of 
leukopenia concerning study variables revealed 
that gestational age (p=0.0036) and LBW (p=0.0072) 

had having significant association with leukopenia. 
Stratification of neutropenia concerning study 
variables noted that LBW was associated with 
neutropenia (p<0.0001) as shown in Table 2.

DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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INTRODUCTION
Adenomyosis is a common medical ailment of 
gynecology that occurs when endometrial tissue 
grows abnormally in the myometrium of the uterus. 
Adenomyosis occurs when the normal boundary 
between the endometrial basal layer and the 
myometrium is disrupted 1-3. The cause of this disruption 
is not fully understood but may be due to uterine 
trauma, pregnancy, postpartum endometritis, or 
cesarean delivery. The initial histopathological finding 
of this pathology was referred to as osteosarcoma 
adenoids uterinum4. However, most of the patients 
with adenomyosis are asymptomatic. It is reported 
that painful menstruation, heavy vaginal bleeding 
during menstruation, and pelvic pain are the common 
presenting symptoms5. Pelvic tenderness is elicited on 
examination. Recent data suggest the prevalence of 
adenomyosis is around 10%-31%6,7. According to 
another study, adenomyosis is found in 20.9% of 
patients8. In the Pakistani population, adenomyosis is 
found in 68.3% of the patients9. A theory of altered 
lymphatic pathway has been proposed for 
adenomyosis development 10.

Ultrasound, hysterosalpingography and magnetic 
resonance imaging (MRI) are the common modali-
ties usually used for evaluation of adenomyosis. 
Hysterosalpingography is a minimally invasive tech-
nique for diagnosis but carries the risk of radiation 
exposure11. Transvaginal ultrasound (TVS) is the 
preferred initial imaging investigation. It is cheap, 
non-invasive without ionizing radiation, and readily 
available modality12. MRI is the modality without 
ionizing radiation and its excellent spatial resolution 
and soft tissue contrast make it useful for adenomyo-
sis evaluation. However, it is an expensive modality 
and not readily available. 

The rationale of the study is that adenomyosis is an 
important benign gynecological condition among 
females. Menorrhagia as a result of adenomyosis 
can cause significant blood loss which may lead to 
anemia and significant morbidity. Moreover, 
dysmenorrhea and chronic pelvic pain are other 
presenting symptoms that may impair the quality of 
life in women13. Therefore, it is important to diagnose 
it early so that prompt management can be initiat-
ed. This study evaluated the frequency, diagnostic 
precision, and clinical relevance of adenomyosis 
using TVS. Moreover, it also revealed the most 
frequent radiological features of adenomyosis on 
TVS and its association with the patient’s clinical 
symptoms. 

METHODS
This cross-sectional study was carried out at the 
radiology department of Dow University Hospital, 
Ojha campus Karachi, Pakistan from January 2022 
to March 2023. Ethical approval was obtained from 
the Institutional Review Board of Dow University of 

Health Sciences prior commencement of the study 
(IRB #: IRB-2323/DUHS/Approval/2021/659). More-
over, signed informed consent was also obtained 
from all study participants before the enrolment in 
the study. All married females of reproductive age 
group between 18-50 years presented with symp-
toms of adenomyosis for more than 7 days were 
included. Patients already diagnosed with adeno-
myosis and presented with follow-up after treat-
ment, diagnosed cases of uterine fibroids, and 
already diagnosed cases of pelvic inflammatory 
disease were excluded.

Patients' records were evaluated for the diagnosis of 
adenomyosis determined by hysterectomy and for 
sonography performed within 2 months of surgery. 
Sonograms were evaluated by radiologists without 
knowledge of the extent of adenomyosis. Sonograph-
ic categories included visualization of the endometri-
um, presence of a diffuse uterine process, presence of 
fibroids, and normal findings. Pathologic results includ-
ed mild, focal, and severe adenomyosis. 

Epi Info sample size calculator was used and the 
estimated sample size was 280. Clinically suspected 
adenomyosis was defined as based on the 
presence of menorrhagia (any episode of bleeding 
during the menstrual cycle lasting for more than 7 
days) or dysmenorrhea (any episode of painful men-
struation of any intensity during the menstrual cycle) 
or pelvic pain (Visual analog Scale VAS score 4-10).

Adenomyosis on TVS was labeled as positive based 
on the presence of any one of the following charac-
teristics: Globular uterus (rounded configuration of 
uterus) asymmetrical anteroposterior myometrial 
wall or indistinct endometrial myometrial interface 
(poor differentiation of endometrial myometrial 
interface) or myometrial cysts or hyperechoic linear 
striations or heterogeneous appearance of myome-
trium. On histopathology, adenomyosis was defined 
as the presence of endometrial glands and endo-
metrial stroma within the myometrium of the uterus. 
This information along with baseline characteristics 
such as age, parity, infertility, and previous in-vitro 
fertilization (IVF) were noted along with symptoms 
such as dysmenorrhea, dyspareunia, urinary symp-
toms, or gastrointestinal (GI) symptoms. Additionally, 
sonographic characteristics such as rounded Glob-
ular configuration of the uterus, asymmetry of the 
anteroposterior wall of the myometrium, poor defini-
tion of the endometrial-myometrial junction, 
myometrial cysts, sub-endometrial linear echogenic 
striations, heterogeneous myometrium, and asym-
metrical thickening was observed.

SPSS version 24 was used for statistical analysis. Mean 
standard deviation (SD) was reported for quantita-
tive variables whereas frequency and percentages 
were calculated for qualitative variables. Indepen-

dent t-test and chi-square test were applied to see 
the mean difference and association of adenomyo-
sis with baseline characteristics. The p-value of ≤0.05 
was considered significant. Additionally, the diag-
nostic accuracy of TVS in diagnosing adenomyosis 
was assessed by calculating sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) using contingency tables 
taking histopathology findings as the gold standard.

RESULTS
Of 280 patients, the mean age of the patients was 
44.51 ±13.16 years. There were 172 (61.4%) parous 
women whereas previous cesarean section was 
observed in 141 (50.4%) patients. In addition, infertili-
ty was observed in 172 (61.4%) and previous IVF was 
observed in 107 (38.2%) patients.  Dysmenorrhea 

was the most common symptom observed in 237 
(84.6%) patients followed by dyspareunia in 192 
(68.6%), urinary symptoms in 182 (65.0%), whereas GI 
symptoms were observed in 179 (63.9%) patients. 

Ultrasonographic findings showed that a rounded 
Globular configuration of the uterus was observed in 
116 (41.4%) patients, asymmetry of the anteroposte-
rior wall of myometrium in 99 (35.4%), poor definition 
of endometrial-myometrial junction in 115 (41.1%), 
myometrial cysts in 127 (45.4%), sub endometrial 
linear echogenic striations in 93 (33.2%), heteroge-
neous myometrium in 138 (49.3%), and asymmetrical 
thickening in 90 (32.1%) patients. Adenomyosis on 
TVS was observed in 180 (64.3%) patients whereas on 
histopathology in 176 (62.9%) patients (Figure 1).

Table 2: Stratification of thrombocytopenia concerning study variables (n=122).

*p-value <0.05 is considered significant.

Characteristics
Age (hours) Gestational age 

(weeks)
Gender Parity Birth weight 

(grams)

<12 12 <37 37 Male Female <4 4 <2500 2500

Thrombocytopenia

Yes (n=32) 12 

(37.5%)

20 

(62.5%)

10 

(31.2%)

22 

(68.8%)

21 

(65.6%)

11 

(34.4%)

11 

(34.4%)

21 

(65.6%)

12 

(37.5%)

20 

(62.5%)

No (n=90) 43 

(47.8%)

47 

(52.2%)

21 

(23.3%)

69 

(76.7%)

47 

(52.2%)

43 

(47.8%)

39 

(43.3%)

51 

(56.7%)

33 

(36.7%)

57 

(63.3%)

p-value 0.316 0.377 0.189 0.376 0.933

Leukopenia

Yes (n=25) 13 

(52.0%)

12 

(48.0%)

12 

(48.0%)

13 

(52.0%)

18 

(72.0%)

7 

(28.0%)

9 

(36.0%)

16 

(64.0%)

15 

(60.0%)

10 

(40.0%)

No (n=97) 42 

(43.3%)

55 

(56.7%)

19 

(19.6%)

78 

(80.4%)

50 

(51.5%)

47 

(48.5%)

41 

(42.3%)

56 

(57.7%)

30 

(30.9%)

67 

(69.1%)

p-value 0.436 0.004 0.066 0.569 0.007

Neutropenia

Yes (n=23) 8 (34.8%) 15 

(65.2%)

6 

(26.1%)

17 

(73.9%)

15 

(65.2%)

8 

(34.8%)

12 

(52.2%)

11 

(47.8%)

17 

(73.9%)

6 

(26.1%)

No (n=99) 47 

(47.5%)

52 

(52.5%)

25 

(25.3%)

74 

(74.7%)

53 

(53.5%)

46 

(46.5%)

38 

(38.4%)

61 

(61.6%)

28 

(28.3%)

71 

(71.7%)

p-value 0.270 0.934 0.309 0.225 <0.001

DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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INTRODUCTION
Adenomyosis is a common medical ailment of 
gynecology that occurs when endometrial tissue 
grows abnormally in the myometrium of the uterus. 
Adenomyosis occurs when the normal boundary 
between the endometrial basal layer and the 
myometrium is disrupted 1-3. The cause of this disruption 
is not fully understood but may be due to uterine 
trauma, pregnancy, postpartum endometritis, or 
cesarean delivery. The initial histopathological finding 
of this pathology was referred to as osteosarcoma 
adenoids uterinum4. However, most of the patients 
with adenomyosis are asymptomatic. It is reported 
that painful menstruation, heavy vaginal bleeding 
during menstruation, and pelvic pain are the common 
presenting symptoms5. Pelvic tenderness is elicited on 
examination. Recent data suggest the prevalence of 
adenomyosis is around 10%-31%6,7. According to 
another study, adenomyosis is found in 20.9% of 
patients8. In the Pakistani population, adenomyosis is 
found in 68.3% of the patients9. A theory of altered 
lymphatic pathway has been proposed for 
adenomyosis development 10.

Ultrasound, hysterosalpingography and magnetic 
resonance imaging (MRI) are the common modali-
ties usually used for evaluation of adenomyosis. 
Hysterosalpingography is a minimally invasive tech-
nique for diagnosis but carries the risk of radiation 
exposure11. Transvaginal ultrasound (TVS) is the 
preferred initial imaging investigation. It is cheap, 
non-invasive without ionizing radiation, and readily 
available modality12. MRI is the modality without 
ionizing radiation and its excellent spatial resolution 
and soft tissue contrast make it useful for adenomyo-
sis evaluation. However, it is an expensive modality 
and not readily available. 

The rationale of the study is that adenomyosis is an 
important benign gynecological condition among 
females. Menorrhagia as a result of adenomyosis 
can cause significant blood loss which may lead to 
anemia and significant morbidity. Moreover, 
dysmenorrhea and chronic pelvic pain are other 
presenting symptoms that may impair the quality of 
life in women13. Therefore, it is important to diagnose 
it early so that prompt management can be initiat-
ed. This study evaluated the frequency, diagnostic 
precision, and clinical relevance of adenomyosis 
using TVS. Moreover, it also revealed the most 
frequent radiological features of adenomyosis on 
TVS and its association with the patient’s clinical 
symptoms. 

METHODS
This cross-sectional study was carried out at the 
radiology department of Dow University Hospital, 
Ojha campus Karachi, Pakistan from January 2022 
to March 2023. Ethical approval was obtained from 
the Institutional Review Board of Dow University of 

Health Sciences prior commencement of the study 
(IRB #: IRB-2323/DUHS/Approval/2021/659). More-
over, signed informed consent was also obtained 
from all study participants before the enrolment in 
the study. All married females of reproductive age 
group between 18-50 years presented with symp-
toms of adenomyosis for more than 7 days were 
included. Patients already diagnosed with adeno-
myosis and presented with follow-up after treat-
ment, diagnosed cases of uterine fibroids, and 
already diagnosed cases of pelvic inflammatory 
disease were excluded.

Patients' records were evaluated for the diagnosis of 
adenomyosis determined by hysterectomy and for 
sonography performed within 2 months of surgery. 
Sonograms were evaluated by radiologists without 
knowledge of the extent of adenomyosis. Sonograph-
ic categories included visualization of the endometri-
um, presence of a diffuse uterine process, presence of 
fibroids, and normal findings. Pathologic results includ-
ed mild, focal, and severe adenomyosis. 

Epi Info sample size calculator was used and the 
estimated sample size was 280. Clinically suspected 
adenomyosis was defined as based on the 
presence of menorrhagia (any episode of bleeding 
during the menstrual cycle lasting for more than 7 
days) or dysmenorrhea (any episode of painful men-
struation of any intensity during the menstrual cycle) 
or pelvic pain (Visual analog Scale VAS score 4-10).

Adenomyosis on TVS was labeled as positive based 
on the presence of any one of the following charac-
teristics: Globular uterus (rounded configuration of 
uterus) asymmetrical anteroposterior myometrial 
wall or indistinct endometrial myometrial interface 
(poor differentiation of endometrial myometrial 
interface) or myometrial cysts or hyperechoic linear 
striations or heterogeneous appearance of myome-
trium. On histopathology, adenomyosis was defined 
as the presence of endometrial glands and endo-
metrial stroma within the myometrium of the uterus. 
This information along with baseline characteristics 
such as age, parity, infertility, and previous in-vitro 
fertilization (IVF) were noted along with symptoms 
such as dysmenorrhea, dyspareunia, urinary symp-
toms, or gastrointestinal (GI) symptoms. Additionally, 
sonographic characteristics such as rounded Glob-
ular configuration of the uterus, asymmetry of the 
anteroposterior wall of the myometrium, poor defini-
tion of the endometrial-myometrial junction, 
myometrial cysts, sub-endometrial linear echogenic 
striations, heterogeneous myometrium, and asym-
metrical thickening was observed.

SPSS version 24 was used for statistical analysis. Mean 
standard deviation (SD) was reported for quantita-
tive variables whereas frequency and percentages 
were calculated for qualitative variables. Indepen-

dent t-test and chi-square test were applied to see 
the mean difference and association of adenomyo-
sis with baseline characteristics. The p-value of ≤0.05 
was considered significant. Additionally, the diag-
nostic accuracy of TVS in diagnosing adenomyosis 
was assessed by calculating sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) using contingency tables 
taking histopathology findings as the gold standard.

RESULTS
Of 280 patients, the mean age of the patients was 
44.51 ±13.16 years. There were 172 (61.4%) parous 
women whereas previous cesarean section was 
observed in 141 (50.4%) patients. In addition, infertili-
ty was observed in 172 (61.4%) and previous IVF was 
observed in 107 (38.2%) patients.  Dysmenorrhea 

was the most common symptom observed in 237 
(84.6%) patients followed by dyspareunia in 192 
(68.6%), urinary symptoms in 182 (65.0%), whereas GI 
symptoms were observed in 179 (63.9%) patients. 

Ultrasonographic findings showed that a rounded 
Globular configuration of the uterus was observed in 
116 (41.4%) patients, asymmetry of the anteroposte-
rior wall of myometrium in 99 (35.4%), poor definition 
of endometrial-myometrial junction in 115 (41.1%), 
myometrial cysts in 127 (45.4%), sub endometrial 
linear echogenic striations in 93 (33.2%), heteroge-
neous myometrium in 138 (49.3%), and asymmetrical 
thickening in 90 (32.1%) patients. Adenomyosis on 
TVS was observed in 180 (64.3%) patients whereas on 
histopathology in 176 (62.9%) patients (Figure 1).

DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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DISCUSSION
This research revealed the frequencies for thrombo-
cytopenia, leukopenia, and neutropenia as 26.2% 
(25), 20.5% (25), and 18.9% (23) respectively. In a 
study from Qatar analyzing newborns of pre-ec-
lamptic females, 13% of the newborns developed 
neonatal thrombocytopenia, which is lower than 
what we found in this study (26.2%)15. Our findings 
are closer to what Kiran et al found from India 
(22%)16. Harms et al noted the frequency of throm-
bocytopenia among newborns of pre-eclamptic 
mothers as 33% which is higher than what we 
found17.  Relatively higher proportions of thrombocy-
topenia have been found by Eltink et al (34%), and 
Bhat et al (36%)18,19. The variations observed in these 
outcomes may be linked to several factors. One 
contributing factor could be the efforts made in the 
field of obstetrics to enhance the assessment and 
monitoring of women with a history of PE. Additional-
ly, the economic and social status of diverse popu-
lations may also play a role in these differences.

The frequency of leukopenia was 20.5% in the 
present study. Bayoumi et al found the frequency of 
leukopenia among newborns of pre-eclamptic 
mothers as 11%. Our findings are very similar to what 
was noted by Harms et al (21%)17. In a prospective 
case-control study, preeclamptic mothers' 
neonates were studied with an equal number of 
patients in both groups. In newborns of preeclamp-
tic mothers, there was substantial increase in means 
of hemoglobin (17.6±1.17 vs. 14.6±0.65 g/dl, 
p<0.001), red blood cell count (4.96±0.32 vs. 
4.56±0.22 x 106/mm3, p<0.001), mean corpuscular 
volume (108.9±4.7 vs. 104.76±1.93 fl, p<0.001), and 
reticulocyte count (10.75±2.52 vs. 2.04±0.87 %, 
p<0.001). Moreover, total leucocyte count 
(8989±818 vs. 15382±992 per mm3, p<0.001), mean 
neutrophil count (45.9±2.12 vs. 52.2±1.72, p<0.001), 
absolute neutrophil count (4723.15±255 vs. 
9233±630, p<0.001), lymphocyte count (43.03±2.29 
vs. 44.91±2.25 %, p<0.001), and platelet count 
(94.2±10.3 vs. 202.6±31.05 x103/mm3, p<0.001) 
showed significantly declined values20. Another 

Nigerian study included 200 neonates, with 100 
belonging to mothers with pregnancy-related 
hypertensive disorders and 100 belonging to normo-
tensive mothers. A comparison showed that  the 
neonates of normotensive moms had considerably 
lower mean hematocrit and higher neutrophil and 
platelet counts compared to the neonates of hyper-
tensive mothers. The neonates of hypertensive 
mothers had polycythemia, neutropenia, and 
thrombocytopenia of 8%, 15%, and 38%, respective-
ly, whereas the respective findings for the neonates 
of normotensive mothers were 0%, 2%, and 8%, 
showing a significant variance between the group 
findings21. These findings established that the 
frequency of hematological abnormalities among 
newborns of pre-eclamptic mothers is significantly 
high when compared to controls. Although 
newborns of hypertensive mothers show significant 
changes in their hematological profiles, these were 
not significantly related to rising neonatal morbidity 
as has been found by some researchers22.

PE is a maternal disease that affects the placenta and 
is linked to problems for the developing fetus23,24. The 
hematological profiles of babies born to preeclamptic 
mothers showed high abnormal proportions. Hemato-
logic follow-ups can be done on these babies for 
monitoring and timely identification of the develop-
ment of related abnormalities25. A relatively small 
sample size along with a single study center were 
some of the limitations of this study. We did not have 
any control groups so further local studies are needed 
to verify the findings of this study.

CONCLUSION
The frequency of thrombocytopenia, leucopenia, 
and neutropenia was found to be high in newborns of 
pre-eclamptic mothers. Early hematological screen-
ing of the newborns of pre-eclamptic mothers like 
complete blood count and peripheral smear exam-
inations may help in the early diagnosis of hematologi-
cal complications in these babies. There is a need for 
further research to validate these findings and 
improve neonatal healthcare outcomes.
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INTRODUCTION
Hernia repair is a prevalent surgical procedure 
performed worldwide, with a staggering number of 
over 20 million individuals undergoing the treatment 
annually1,2. Among the different types of hernias, 
inguinal hernia is the most frequent one, accounting 
for 73% of all hernia cases, with a lifetime risk of 3% in 
females and 27% in males1,3. However, the proce-
dure has challenges, literature reveals that surgical 
site infection (0.48%), bleeding (0.86%), and other 
complications (0.41%) are significantly associated 
with inguinal hernia repair1, 3. Surgical site infection is 
a major concern following inguinal hernia repair, 
potentially leading to extended hospital stays, 
increased morbidity, patient discomfort, and higher 
healthcare costs4,5. Identifying and minimizing risk 
factors of surgical site infection is crucial for achiev-
ing successful outcomes4, 5.

Numerous techniques have been explored for wound 
closure aimed at decreasing the rate of surgical site 
infections. Among the various methods, two primary 
approaches have gained popularity i.e., skin staples 
and skin sutures6-9. Polypropylene sutures, known for 
their monofilament structure and biologically inert 
properties, are the established method for securing 
the mesh along the posterior inguinal canal wall. Their 
use is associated with a lower likelihood of infections8, 9. 
However, there has been a recent adoption of skin 
staples made from stainless steel, which offer the 
advantage of easier placement and result in a 
remarkable 80% reduction in wound closure time 
when compared to polypropylene sutures6, 7, 10. 

Research by Khulique et al. also found lower surgical 
site infection in mesh securing with skin staples as 
compared to conventional pro-lene 2/0 sutures 
(3.1% vs 12.3%, p=0.048). However, there was an 
insignificant difference in the incidence of seroma 
formation (p=0.403) and urinary retention between 
both groups (p=0.380) 11. Similarly, Munghate et al. 
reported 24% of wound infections in the suture 
group and 4% in the stapler group (p=0.001)6. 

In Pakistan, the prevalence of inguinal hernias is 
considerable, impacting both males and females.11 
Given the healthcare landscape of the country, it 
becomes imperative to find effective strategies for 
mitigating the occurrence of surgical site infections 
following inguinal hernioplasty. Therefore, this study 
aimed to conduct a comparative analysis between 
skin staples and skin sutures in inguinal hernioplasty, 
specifically focusing on their impact on surgical site 
infection rates. The findings from this research are 
expected to play a pivotal role in optimizing surgical 
outcomes and enhancing post-operative recovery 
for patients in Pakistan.

METHODS
From September 2022 to June 2023, a randomized 

control trial study was carried out at the Department 
of Surgery, Kulsoom Bai Valika Hospital in Karachi, 
Pakistan. Sample size calculation was performed on 
the Open Epi sample size calculator. The total sample 
size was 96 i.e. 48 patients in each group were estimat-
ed using statistics of wound infection as 24% in the 
suture group6 and 4% in the stapler group, power of 
test as 80% and 95% confidence level6. However, we 
have included 50 patients in each group. Patients of 
age more than 18 years of either gender having 
inguinal hernias, who underwent elective hernioplasty 
under general or spinal anesthesia were included in 
the study. Patients with congenital, irreducible, and 
sliding or massive scrotal hernias, strangulated and 
obstructed hernias, and patients with hypertension, 
diabetes, or coagulation disorders were not included 
in the study.

Ethical approval of the study was obtained from the 
ethical review committee. Written informed consent 
was obtained from all the eligible patients and 
information regarding age, gender, and BMI was 
collected. A total of 100 patients who underwent 
Lichtenstein tension-free mesh hernioplasty were 
divided into two groups: the polypropylene suture 
group (n=50) and the stapler group (n=50). The 
polypropylene suture group consisted of 50 patients, 
where a 7.5×15 cm mesh was secured using 
interrupted 2/0 Prolene sutures. In contrast, the 
stapler group also comprised 50 patients, with skin 
closure performed using a stainless-steel stapler 
used for securing the mesh. Subsequently, the 
wound was cleansed with pyodine, and an aseptic 
dressing was applied in both groups. Patients in both 
groups received Injections of Augmentin 1.2 gm 
during anesthesia induction and tablet Brufen as 
needed. Patients in both groups were monitored for 
three to six hours period until they had emptied their 
bladders, and they were safely discharged on the 
first postoperative day. Dressing guidelines and 
methods remained the same in both groups i.e., 
Mepore dressing opened after 72 hours of surgery 
and onwards changed 24 hourly. 

A follow-up review was scheduled in the outpatient 
department 7 days after surgery for clip/stitch 
removal and to gather information regarding 
wound complications. Complications were catego-
rized as surgical site infections (presence of pus 
discharge, inflammation, or fever > 100 °F) and 
post-operative pain (pain score>4 assessed using a 
visual analog scale). To ensure adequate follow-up, 
contact numbers of the patients were obtained. 
Bias and confounding factors were effectively man-
aged by strictly adhering to the exclusion criteria.

The collected data was managed and analyzed 
using SPSS version 23. Mean and SD were reported 
for numeric data like age, BMI, and pain score. 
Frequency and percentage were reported for 

gender and surgical site infection. Comparison 
between both groups was done using the 
Chi-square/Fisher exact test for surgical site infection 
and independent samples t-test for pain score. The 
level of significance was set at 5%.

RESULTS
A total of 100 patients were included who underwent 
Lichtenstein tension-free mesh hernioplasty. The mean 
age of the patients was 43.24±6.58 years and the 
mean BMI of the patients was 37.15±7.24 kg/m2. Of 100 
patients, 71% were males and 29% were females. In 
both groups, most of the patients were males. (Table 1)
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