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Abstract
Background The spleen is a lymphopoietic organ, contains almost one quarter of the body’s lymphocytes.

Method This was a prospective cross sectional study, carried out at Kassala hospital, Sudan between 1st of May 
2019 to 30th of April 2020. The objective of this study was to investigate the outcome of pregnancy in women with 
splenomegaly. A total coverage of 57 women with splenomegaly were approached among all pregnant women 
attending the hospital and asking for care. An enlarged spleen detected by palpation and subcategorized into mild, 
moderate and severe one according to its length below the left costal margin using Ultrasound. Data was collected 
using structured questionnaire. Means and proportions were compared between the groups of the study-using 
student and x2 test, and P < 0.05 was considered significant.

Results The most predominant type of splenomegaly was massive (50.9%) splenomegaly. The reported obstetric 
complications among the investigated women include: intrauterine growth restriction (19.3%), preterm labor ((17.5%), 
miscarriage (12.3%) and stillbirth (3.5%). Out of 50 patients their pregnancy progressed to delivery, three patients 
developed primary hemorrhage requiring blood transfusion with ≥ 2 units of blood. Respiratory distress syndrome 
(RDS), acute tachypnea of the newborn and stillborn babies were observed in 18%, 6% and 4% respectively. Higher 
proportion of women with poor obstetric outcomes was reported in cases of massive splenomegaly in comparison 
with other types.

Conclusion The study showed significant association between adverse obstetric outcomes and massive 
splenomegaly. Thus, it is important to consider splenomegaly as one of the factors making the pregnancy high-risk 
one.
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Background
The spleen is the largest lymphoid organ measures 
1 × 3 × 5 inches and lies between the 9th and 11th ribs 
[1]. Splenomegaly is defined as spleen enlargement and 
it differs from hypersplenism, which refers to hyperactive 
spleen [2]. Splenomegaly is non-specific clinical findings 
and it is usually found in infectious diseases (malaria, 
leishmania, shistosomiasis), hematological disorders 
(sickle cell disease, hemoglobinopathy), spleen infiltra-
tion with cancer, portal hypertension, immunological 
problem, hepatic cirohosis, metabolic diseases (amyloi-
dosis and Gaucher disease) and extramedullary hema-
topoiesis [2, 3]. The spleen contains almost one quarter 
of the body’s lymphocytes, helps mediate both cellu-
lar and humoral immunity, and participates in immune 
responses against blood-borne pathogens [4]. It also 
acts as a filter and removes the damaged red blood cells 
(RBCs) and opsonized bacteria from the circulation [5]. 
Despite of little data, which is available in the literature 
concerning the obstetric outcomes in patients with sple-
nomegaly, there is an evidence of significant associa-
tion of massive splenomegaly, anemia, fever and chronic 
abdominal pain during pregnancy [1]. A gain splenomeg-
aly might be a predictor for poor obstetric outcome in 
particular intrauterine growth restriction [1].

In Kassala, east Sudan, there is a high frequency 
of maternal morbidities and mortality which needs 
improvement in obstetric care. In Kassala, the obstet-
ric complications included: pre-term birth (2.6%); pre-
eclampsia/eclampsia (4.2%) and haemorrhage (2.9%) 
and caesarean delivery rate is 31.1%. While 89.4% of the 
newborn babies were taken home, 6% were admitted 
to the nursery, 4.4% were stillbirths, and 0.2% experi-
enced immediate neonatal deaths [6]. Thus, we planned 
to investigate the outcome of pregnancy among women 
with splenomegaly in eastern Sudan aiming to provide 
the caregivers and health planners with basic data neces-
sary for intervention.

Methods
This was a cross sectional facility based study carried 
out in the period between 1st of May 2019 to 30th of 
April 2020. A total coverage of 57 pregnant women with 
enlarged spleen at Kassala hospital, eastern Sudan were 
approached to act as source for data in this study. This 
sample was determined among all pregnant women who 
attended the hospital and asking for antenatal care with 
no exclusion criteria a part from patient refusal. Aim-
ing to investigate the outcomeof pregnancy in women 
with splenomegaly, an enlarged spleen detected by pal-
pation during the physical examination and subcatego-
rized into mild, moderate and severe one. Ultrasound 
was performed to help determine the size of the spleen. 
Mild splenomegaly is when the spleen is palpable < 5 cm 

below the left costal margin and maximum cephalocau-
dal splenic diameter is < 10  cm [7]. Moderate spleno-
megaly is when the spleen is palpable 5–8 cm below left 
costal margin with the maximum cephalocaudal splenic 
diameter being 11-20 cm [7]. The massive splenomegaly 
is when the spleen is palpable > 8 cm below the left cos-
tal margin with the maximum cephalocaudal diameter 
of spleen being > 20 cm [7]. The data was collected using 
structured questionnaire dealing with the different vari-
ables. Information sought in the questionnaire included 
socio-demographic characteristics (age, residence), 
obstetrical data (parity, antenatal care utilization), the 
presenting complaint, medical history (anemia, deep vein 
thrombosis, diabetes mellitus, hypertension, thrombo-
phylia, nephritic syndrome……ect) and maternal out-
come (improvement, residual impairment and death). 
Proper systemic examination was performed to each 
patient by physician including cardiovascular, respiratory, 
abdomen, musculoskeletal and central nervous systems. 
Baseline investigations were performed for every patient 
and repeated when clinically indicated. These include 
blood tests, such as a complete blood count to check the 
number of red blood cells, white blood cells and plate-
lets, blood urea, serum creatinine, and serum bilirubin. 
All patients were under multidisciplinary care and closely 
followed up to six weeks following the delivery.

Data analysis
Data was analyzed using Statistical Package for Social 
Sciences (SPSS) for Window version 21 (SPSS Inc., Chi-
cago, IL, USA) and double checked before analysis. 
Means and proportions for the socio-demographic char-
acteristics were compared between the groups of the 
study-using student and x2 test, respectively and P < 0.05 
was considered significant.

Results
General characteristics
During the study period 57 patients with splenomegaly 
among 41,682 pregnant women presented to Kassala 
hospital, yielding an incidence rate of 1.3/1000 pregnant 
women. The mean age (± SD) of the investigated women 
was 31.12 (± 4.8). The majority (52.6%) of these patients 
had high parity (≥ 5), illiterate (69%), of rural residence 
(75%) and unbooked (92.8%). Among the study group 
49 patients (86%) were housewives, 7 (12.3%) non skilled 
workers and 1(1.7%) an employee. Thirty-five patients 
(61.4%) were diagnosed prior to the current pregnancy 
and the other 22 (38.6%) patients were diagnosed for the 
first time during the current pregnancy.

Causes and types of splenomegaly
In this study, the identified causes of splenomegaly were: 
tropical splenomegaly (52.7%), portal hypertension 
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(26.3%), tuberculosis (8.8%), leishmaniosis (5.3%), idio-
pathic thrombocytopenia (3.5%) and unidentified cause 
(3.5%). The most predominant type of splenomegaly was 
massive (50.9%) splenomegaly followed by mild (31.6%) 
and moderate (17.5%) ones and none of all patients 
needed splenectomy.

Hematological findings
Regarding the hematological findings among the inves-
tigated women: Anemia was the most common compli-
cation and it was seen in all patients. Severe anemia was 
seen in 36.8% of the patients and received packed cell. 
Thrombocytopenia was the next common complication 
seen in (22.8%) of the patients, four (7%) patients had 
severe thrombocytopenia (platelet < 50,000cells/mm3) 
and received platelets transfusion. Leucopenia (WBC 
count < 4000 × 109 cells/ L) was reported in 3.5%. It worth 
mention that among those who had severe thrombocyto-
penia one patient presented with epistaxis.

Outcome of pregnancy among the investigated women
With regard to the outcome of pregnancy among the 
patients with splenomegaly, the mean gestational age 
at delivery was 38 weeks and the mean birth weight 
was 2.7 Kg. Again the reported obstetric complications 
among the investigated women include: intrauterine 
growth restriction (19.3%), preterm labor ((17.5%), mis-
carriage (12.3%) and stillbirth (3.5%). Out of 50 patients 
their pregnancy progressed to delivery, two patients 

underwent cesarean delivery due to fetal distress and 
meconium stained liquor in early labor. Three patients 
developed primary hemorrhage requiring blood transfu-
sion with ≥ 2 units of blood one of them had disseminated 
coagulopathy. Most of the delivered babies (36/50, 72%) 
had normal Apgar scoring. However, respiratory distress 
syndrome (RDS), acute tachypnea of the newborn and 
stillborn babies were observed in 18%, 6% and 4% respec-
tively. In this study severe form of anemia and severe 
thrombocytopenia, were significantly varied among the 
different types of splenomegaly (more common among 
the group of massive splenomegaly). Again higher pro-
portion of women with poor obstetric outcomes was 
reported in cases of massive splenomegaly in comparison 
with other types, Tables 1 and 2. Using ANOVA analysis 
there was no significant variation in maternal and perina-
tal outcomes when we compared the different groups of 
patients based on the underlying causes of splenomegaly, 
Table 3.

Discussion
Splenomegaly is an important sign and challenging medi-
cal problem that associated with an underlying disease. 
In this study tropical splenomegaly (52.7%), portal hyper-
tension (26.3%), tuberculosis (8.8%), leishmaniasis (5.3%) 
and idiopathic thrombocytopenia (3.5%) were the iden-
tified causes for splenomegaly.  In line with our study 
hyper-reactive malarial splenomegaly (HMS; historically 
known as Tropical Splenomegaly Syndrome” [TSS] or 
“Big Spleen Disease”) is one of the most common causes 

Table 1 Obstetric outcomes among the three groups of 
splenomegaly
Variables Mild Spleno-

megaly
(n = 18)

Moderate 
Splenomegaly
(n = 10)

Massive 
Spleno-
megaly
(n = 29)

P

Stillbirth 1 (5.5%) 0(100%) 1(3.4%) 0.110

Miscarriage 0(0.0) 1(10%) 6(20.6%) 0.032

Preterm birth 1 (5.5%) 1 (10%) 8(27.6%) 0.011

IUGR 0 (0.0) 1 (10%) 10(34.5%) 0.001

Hemorrhage 0 (0.0) 0 (0.0) 3(10.3%) 0.025

DIC 0 (0.0) 0 (0.0) 1 (3.4%) 0.614

Table 2 Perinatal outcomes among the three groups of 
splenomegaly
Variables Mild 

Spleno-
megaly
(n = 18)

Moderate 
Spleno-
megaly
(n = 10)

Massive 
Spleno-
megaly
(n = 29)

P

Normal Apgar Score 12 (66.6%) 9(90%) 15(51.7%) 0.005

RDS 1(5.5%) 2(20%) 6(20.7%) 0.132

ATN 0 (0.0) 1 (10%) 2(6.9%) 0.411
Abbreviation: RDS: Respiratory Distress Syndrome; ATN: Acute Tachypnea of the 
Newborn

Table 3 Obstetric outcomes among the different groups of women with splenomegaly according to the causing disease in Kassala 
hospital, eastern Sudan
Variables TSS

(30)
Portal HTN (15) TB (5) Leishmaniosis(3) ITP(2) Unknown(2) P

IUGR 6(20) 3 (20) 1(20) 1(33) 0 (0.0) 0 (0.0) 0.6

Preterm birth 5(17) 3 (20) 1(20) 1(33) 0 (0.0) 0 (0.0) 0.2

Miscarriage 3(10) 2 (13) 1(20) 0 (0.0) 0 (0.0) 1(50) 0.05

Stillbirth 1(3) 0 (0.0) 0 (0.0) 0 (0.0) 1(50) 00 0.06

Hemorrhage 2(6) 1(6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0.1

RDS 5(17) 2(13) 1(20) 1(33) 0 (0.0) 0 (0.0) 0.8

ATN 1(3) 1(6) 1(20) 0 (0.0) 0 (0.0) 0 (0.0) 0.07
Abbreviation: RDS: Respiratory Distress Syndrome; ATN: Acute Tachypnea of the Newborn
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of a massive splenomegaly in malaria-endemic areas [8, 
9]. Sudan is an endemic area of malaria and other infec-
tious diseases in which enlarged spleen is one of their 
manifestation [10, 11]. The incidence of splenomegaly 
mainly depends on the geographical location reflecting 
the etiology since the causes may vary with diseases prev-
alent in a given area [1]. In Asia and Africa, tropical sple-
nomegaly is mainly caused by malaria, sickle cell disease 
and schistosomiasis [1]. Splenomegaly during pregnancy 
present a further testing situation to the obstetrician. The 
diagnosis especially during advanced pregnancy becomes 
difficult by clinical examination. There are few data in the 
literature addressing splenomegaly in pregnancy. How-
ever, the risk of splenomegaly in pregnancy in terms of 
anemia, thrombocytopenia and increased susceptibility 
to infection, and the anxiety are reported outcomes [9]. 
Massive splenomegaly might cause some discomfort by 
the growing uterus. In addition, the pregnancy may be a 
factor that aggravate the complications associated with 
hyperactive spleen. Pregnant women are more suscep-
tible to malaria and, in Sudan, pregnant women are sus-
ceptible to Plasmodium falciparum malaria irrespective 
of age or parity, and malaria is a leading cause of maternal 
and perinatal morbidity and mortality [11]. Other infec-
tious disease that contribute to enlarged spleen like shis-
tosomiasis and tuberculosis are also highly prevalent in 
the study area [12, 13]. The complications of splenomeg-
aly in pregnancy in terms of anemia, thrombocytopenia, 
increases the susceptibility to poor pregnancy outcomes. 
Anemia is a reported cause for stillbirth, preterm labor, 
preeclampsia and postpartum hemorrhage [14]. The 
significant association between massive splenomegaly 
and these outcomes logically explained by the exclusive 
occurrence of severe anemia in this type of enlarged 
spleen. Allen (1924) reported two cases of splenic anemia 
complicating pregnancy, the first patient died suddenly 
during delivery [15]. In this study, we reported many 
obstetric complications among the investigated women 
who suffered enlarged spleen. Therefore, splenomegaly 
in pregnancy requires specific and particular care to 
improve both maternal and perinatal outcome.

Sudan, including the study area, is characterized 
by high rates of maternal and perinatal mortality [6]. 
Maternal anemia was beyond these high rates of deaths. 
Therefor without addressing splenomegaly, anemia and 
all the tropical diseases, we cannot reach an acceptable 
improvement in maternal health care.

Conclusion
Our observations indicate that splenomegaly during 
pregnancy in endemic area of infectious disease such as 
malaria and tuberculosis call for urgent intervention. The 
results failed to find any association between the outcome 
of pregnancy and the underlying causes of splenomegaly. 

However, there is considerable adverse outcome during 
pregnancy among women with splenomegaly and our 
results showed significant association between these out-
comes and massive splenomegaly.

Recommendation
There are limitations to this study: the sample size was 
small reflecting the relative rarity of splenomegaly during 
pregnancy also it is a facility based study and not reflect 
the burden of the problem in the whole community thus 
more research is needed in this topic. Enlargement of the 
spleen during pregnancy should be considered as one of 
the factors making the pregnancy high-risk one.

Acknowledgements
We thank all patients, physicians and radiologist who care after the 
participants and reported data on disease outcomes to us. Furthermore, 
we thank all colleagues at Kassala Alsaudi Hospital for their great help and 
assistance.

Author Contribution
IB initiated, carried out the study and participated in data analysis. AAA 
coordinated the study, participated in statistical analysis and drafted the 
manuscript. Both authors read and approved the final draft of the manuscript.

Funding
None.

Data Availability
Relevant data generated or analyzed during this study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study received ethical clearance and approved by the Board of Research 
Ethics Committee at Sudan Medical Specialization Board, Sudan (ref. SMSB/
REC. 240/27, February 2019). Research methods involving human data 
were performed in accordance with the Declaration of Helsinki and its later 
amendments. All women with splenomegaly were counseled and written 
informed consent was obtained for detailed history, clinical examination and 
appropriate investigation including abdominal ultrasound.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 19 August 2022 / Accepted: 22 February 2023

References
1. Suttorp M, Classen C. Splenomegaly in children and adolescents. Review arti-

cle. Front Pediatr. 2021;9:704635. https://doi.org/10.3389/fped.2021.704635.
2. Steiniger BS, Pfeffer H, Guthe M, Lobachev O. Exploring human splenic red 

pulp vasculature in virtual reality: details of sheathed capillaries and the 
open capillary network. Histochem Cell Biol. 2021;155:341–54. https://doi.
org/10.1007/s00418-020-01924-3.

3. Chapman J, Goyal A, Azevedo AM. Splenomegaly. [Updated 2021 Aug 11]. 
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan-. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK430907/

http://dx.doi.org/10.3389/fped.2021.704635
http://dx.doi.org/10.1007/s00418-020-01924-3
http://dx.doi.org/10.1007/s00418-020-01924-3
https://www.ncbi.nlm.nih.gov/books/NBK430907/


Page 5 of 5Ali et al. BMC Pregnancy and Childbirth          (2023) 23:144 

4. Ghazi A. Hypercalcemia and huge splenomegaly presenting in an elderly 
patient with B-cell non-hodgkin’s lymphoma: a case report. J Med Case Rep. 
2010;4(334). https://doi.org/10.1186/1752-1947-4-330.

5. McKenzie CV, Colonne CK, Yeo JH, Fraser ST. Splenomegaly: pathophysi-
ological bases and therapeutic options. Int J Biochem Cell Biol. 2018;94:40–3. 
https://doi.org/10.1016/j.biocel.2017.11.011.

6. Ali AA, Okud A, Khojali A, Adam I. High incidence of obstetric complications 
in Kassala hospital, eastern Sudan. J Obstet Gynecol. 2012;32:148–9.

7. Srisajjakul S, Prapaisilp P, Laorratkul N. Normal splenic volume assessment on 
CT in 426 adults. Siriraj Med J. 2012;64(2):43–6.

8. Singhal S, Roy K, Kumar S, Meena J, Bharti J, Shekhar B. Pregnancy with mas-
sive splenomegaly: a case series. Natl Med J India. 2018;31(3):146–8.

9. Jaroensuk J, Stoesser N, Leimanis ML, Jittamala P, White NJ, Nosten FH, 
McGready R. Short report: treatment of suspected hyper-reactive malarial 
splenomegaly (HMS) in pregnancy with Mefloquine. Am J Trop Med Hyg. 
2014;90(4):609–11.

10. Ahmed F, Musa, Doha Abdo M, Abdo, Mogahid MA, Zidan WM, Ali, Shazaly 
N, Khojaly. Estimation of Splenic volume in Sudanese Adult Population using 
Abdominal Computed Tomography scan. Int J Med Imaging. 2017;5(1):1–4. 
https://doi.org/10.11648/j.ijmi.20170501.11.

11. Adam I, Elhassan EM, Haggaz AD, Ali AA, Adam G. K: a prespective of the 
epidemiology of malaria and anemia and their impact on maternal and 
perinatal outcomes in Sudan. J Infec Dev Ctries. 2011;5(2):83–7.

12. Abdallah AAA, Alshareef Sh TM, Alnafeesah A, Adam A. Maternal and perina-
tal outcomesduring chickungunya outbreak in Kassala, eastern Sudan. Arch 
Of Gynecol and Obstet. 2021. https://doi.org/10.1007/s00404-021-06204-6.

13. Yassin K, Zaki H, Alzeini A, Abdallah TM, Ali A, A. Prevalence of tuberculosis 
among pregnant women in high burden setting in Sudan using Interferon 
gamma (IFN-γ) releasing assay (IGRA). Abstract Number: 42.019.17th Inter-
national Congress on Infectious Diseases. Int J Infect Dis. 2016;45S:1–477. 
https://doi.org/10.1016/j.ijid.2016.02.489.

14. Rayis AAA, Abdallah DA, Elbashir TM, Adam MI. Severe anaemia is associated 
with a higher risk for preeclampsia and poor perinatal outcomes in Kassala 
hospital, eastern sudan. BMC Res Notes. 2011;4:311.

15. Allen E. Splenic anemia during pregnancy. Surg Gynec Obst. 1924;31:370.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1186/1752-1947-4-330
http://dx.doi.org/10.1016/j.biocel.2017.11.011
http://dx.doi.org/10.11648/j.ijmi.20170501.11
http://dx.doi.org/10.1007/s00404-021-06204-6
http://dx.doi.org/10.1016/j.ijid.2016.02.489

	Outcome of pregnancy in women with splenomegaly
	Abstract
	Background
	Methods
	Data analysis

	Results
	General characteristics
	Causes and types of splenomegaly
	Hematological findings
	Outcome of pregnancy among the investigated women

	Discussion
	Conclusion
	Recommendation
	References


