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INTRODUCTION:  Round  ligament  varicosities  (RLV)  are  not  well-known  and  they  are  usually  caused  by
pregnancy.  Although  the  groin  swelling  of RLV  mimics  an inguinal  hernia,  it is  difficult  to  distinguish
between  them  through  clinical  examination  alone,  and  there  have  been  few  published  reports  on this
topic,  especially  from  Asia.
CASE  PRESENTATION:  A  37-year-old  Japanese  woman  complained  of left groin  swelling  for  2  weeks  at  her
28th week  of  gestation  of her  first pregnancy.  According  to a physical  examination,  she  had  a  soft,  painless
swelling  in  the  superficial  inguinal  ring  of  the  left  groin.  An inguinal  hernia  was  suspected  and  she  was
thus  scheduled  to undergo  herniorrhaphy.  However,  since  she  had  varicosities  in  the  left labia  majora,
she  first  underwent  color  Doppler  ultrasonography  and  a final  diagnosis  of  round  ligament  varicosities
was  this  made.  Her symptoms  resolved  after  delivery  of  her baby.
DISCUSSION:  We  herein  report  10 cases  of  RLV in  pregnant  Japanese  women  who  were  initially  suspected
of  having  an  inguinal  hernia.  All  of  them  were  suspected  to  suffer  from  inguinal  hernias  after  a clinical
examination  by  their  attending  gynecologist.  All  of  them  were  diagnosed  using  gray  scale  and  color

Doppler  ultrasonography,  treated  with conservative  management,  and the  symptoms  resolved  in all
cases  after the  delivery.
CONCLUSION:  This  is the  largest  report  from  Asia  regarding  RLV.  To  avoid  unnecessary  surgery  in  pregnant
women,  surgeons  must  be aware  of  this  entity  make  an  accurate  diagnosis  based  of  the  findings  of  Doppler
ultrasonography.

© 2017  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Round ligament varicosities (RLVs) are not well-known and
hey are mostly caused by pregnancy. The groin swelling of round
igament varicosities mimics an inguinal hernia. It is difficult to dis-
inguish between them based on clinical examination alone. The

ound ligament passes from the lateral uterus, through the inter-
al abdominal ring, and along the inguinal canal and terminates
t the labia major. The round ligament contains arteries, veins,

Abbreviations: RLVs, Round ligament varicosities; US, Ultrasound.
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lymphatics and nerves. RLVs arise from the veins draining the round
ligament and the inguinal canal into the inferior epigastric vein [1].
We herein report our most recent case and describe ten similar
cases of RLVs that were initially suspected to be an inguinal hernia
during pregnancy. Our case series is compliant with the PROCESS
Guidelines [2].

2. Case presentation and series

A 37-year-old woman complained of a left groin swelling of 2
weeks duration at her 28th week of gestation for her first preg-
nancy. Therefore, she was referred to our surgical department due
to suspicion of an inguinal hernia. According to a physical exami-
nation, she had a soft, painless swelling in the superficial inguinal

ring of the left groin. Her past history included Toxoplasma gondii
infection. An inguinal hernia was  suspected and she was scheduled
to undergo herniorrhaphy. However, since she had varicosities in
the left labia majora, she first underwent color Doppler ultrasonog-
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ig. 1. A. Transverse gray-scale sonogram shows echo-free tubular structures (arro
eins  with a blood flow.

aphy and a definitive diagnosis of round ligament varicosities was
ade (Fig. 1A and B). Her symptoms resolved after delivery of her

aby.
From March 2008 to September 2016, a total of ten pregnant

omen were referred to our two surgical departments (Table 1).
he chief complaint of all ten women was inguinal swelling and
roin pain during pregnancy. All of them were suspected to have
n inguinal hernia after a clinical examination by their attending
ynecologist. The patients’ ages ranged from 25 to 33 years (mean:
8 years). The swelling measured from 3 to 4 cm in diameter along
he inguinal ligament based on a clinical examination while the
atients were standing.

Most of them (7/10) first noticed inguinal swelling in the second
rimester, 1/10 in the first, and 2/10 in the third (mean: 23 week

f pregnancy). The symptoms were located on the left side in 7/10
atients and on the right side in 3/10, while none of the patients
emonstrated symptoms on both sides. The symptoms were groin
 the left inguinal canal. B. A color Doppler sonogram demonstrates multiple dilated

swelling alone in 4/10 patients and painful groin swelling in 6/10
patients. A gray scale US examination revealed multiple echo-free
tubular structures in the inguinal canal. Color Doppler US exam-
inations demonstrated multiple dilated veins and an increased
blood flow either while standing or during the Valsalva maneuver.
Because of these findings, all of the patients were finally diagnosed
to have RLVs. After a correct diagnosis was  made, they were man-
aged conservatively, and successfully underwent an uncomplicated
delivery. The symptoms all resolved within two  weeks postpartum.

3. Discussion

A hernia of the inguinal region appearing for the first time dur-

ing pregnancy is uncommon because most of the intra-abdominal
structures that could potentially fill the hernia sac will be pushed
aside by the growing uterus [3]. In a recently published article,
it was emphasized that groin swelling that appears during preg-
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Table 1
Characteristics of the 10 cases of round ligament varicosities.

Cases 1 2 3 4 5 6 7 8 9 10 (present case)

Patient age (years) 22 27 29 27 31 33 25 31 33 37
Initial symptom date (week of pregnancy) 30 32 26 19 26 20 20 13 17 26
Location R L L R L L L R L L
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Pain  yes no yes 

Previous history during pregnancy no no no 

Parity 1 1 1 

ancy is due to RLVs more frequently than inguinal hernias [4].
ven pre-existing hernias could temporarily disappear during preg-
ancy because the enlarged uterus pushes the intestines away

rom the inguinal canal and thus blocks the internal inguinal ring
3]. Other considerations when making a differential diagnosis for
n inguinal mass include femoral hernia, hydrocele of the canal
f Nuck, extragenital endometriosis, subcutaneous lipoma, lym-
hadenopathy, vascular aneurysm, soft tissue malignancies, and
bscess formation [5]. Giant extragenital endometriosis could be
ncluded in the differential diagnosis; however, such lesions usu-
lly shrink postpartum. Other diseases that cause inguinal pain or
iscomfort without typical groin swelling, and which should be

ncluded in the differential diagnosis, include pubic conjunctivi-
is, extragenital endometriosis, and inflammation of the adductor

uscle attachment.
Inguinal hernias during pregnancy are reported with an inci-

ence of 1 in 1000–3000 women [6]. RLVs are more common in
regnancy, and several mechanisms contribute to varicose vein for-
ation of the round ligament veins during pregnancy: including

rogesterone-mediated venous smooth muscle relaxation causing
ilatation of the round ligament veins during pregnancy, a raised
ardiac output causing increased venous return and leading to
ngorgement of the venous impingement by the gravid uterus [6].
cKenna et al. reported the incidence of RLVs during pregnancy to

e 0.13% (5/3816) [7].
According to the previously reported cases of RLVs in the

nglish-language literature, the mean age of patients demonstrat-
ng RLVs was 29.7 years (range, 18–40 years) and the site of
evelopment site was the right side, followed by the left and then
y both sides at a ratio of 11:9:6. The symptoms were simple groin
welling in 14 cases and a painful groin mass in 12 cases [8]. RLVs
re usually unilateral, but one third of all cases in the literature are
ilateral [11]. Another report noted that 83% of RLVs were diag-
osed antepartum, among which 4% of the cases occurred in the
rst trimester, 46% of the cases developed in the second trimester,
nd 33% of the cases were observed in the third trimester. Addi-
ionally, 17% of the cases were diagnosed postpartum [9].

Normal clinical findings are in sufficient to differentiated RLV
rom inguinal hernia. Therefore, an ultrasound evaluation is nec-
ssary for any pregnant woman presenting with newly developed
roin swelling [13]. Gray scale and color Doppler US are widely
vailable and these findings can easily distinguish between uncom-
licated RLVs and inguinal hernia. US characteristics of RLV are
ultiple dilated veins at the inguinal canal, the absence of lymph

odes or bowel in the inguinal canal, and the detection of veins
raining into the inferior epigastric artery. Another typical finding

s a ‘bag of worms’ appearance of the smaller varices [14].
An exact diagnosis is important for the management of uncom-

licated RLV, which could be treated conservatively and normally
esolves within a few months after delivery. Uncomplicated
nguinal hernias should be operated on after delivery. In our case
o complications occurred during either pregnancy or the postpar-

um period. Thereafter, the RLVs regressed within 2 weeks [13].
lthough some surgical experts and obstetricians elect to man-
ge a possible inguinal hernia conservatively, not all surgeons do
he same, which can thus lead to mismanagement. Furthermore,
yes yes yes no yes no
no yes no no no no
2 2 2 2 1 1

since the enlarged uterus caps the inguinal orifice, the chance of an
inguinal hernia occurring during pregnancy may  be reduced. How-
ever, once the tissue becomes incarcerated, a spontaneous recovery
may  be more difficult to achieve in comparison to the postpartum
period.

4. Conclusion

When a pregnant woman  presents with groin swelling, we
should employ gray scale and color Doppler US not only carry out a
physical examination in order to make a correct diagnosis of RLVs.
Since surgery during pregnancy and the puerperium period in asso-
ciated with a risk of fetal and maternal morbidity, all unnecessary
operations must therefore be avoided.
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