
Introduction

Laparoscopic hernia repair in children helps minimise
access trauma when compared to the conventional
technique. Simple suturing of the internal inguinal ring
is adequate and there is no need for repair of the pre-
peritoneal structures. Variations exist in the technique
employed. In our institute, the internal inguinal ring
(Fig. 1) is closed, using a single purse suture. The last
stitch passes through the base of the inverted sac. The
final laparoscopic view of the bulk of the inverted sac
resembles a rosebud (Fig. 2), plugging the internal ring.
In this report we describe the typical US appearance and
the long-term fate of the ‘rosebud’.

Materials and methods

Laparoscopic herniorrhaphy was performed in 20 female children,
ranging in age from 1.5 months to 12 years (median 4.6 years).
They were treated via a purely laparoscopic approach using 3-mm
instruments. The neck of the sac was closed with an absorbable 4-0
monofilament purse suture using a needle holder and a grasper.
The suture was secured on the base of the inverted hernia sac. Any
unexpected contralateral opening was repaired in the same fashion.
The mean operating time was 25 min for unilateral hernias and
40 min for bilateral openings. There were no major complications
or recurrences.

All patients underwent US on the day prior to surgery as well as
the day after, followed by delayed examinations at 1, 6 and 12
months. US examination was performed with the patient supine,
using a 7.5-MHz linear transducer and a superficial examination



protocol. Both inguinal canals were examined, starting with the
most symptomatic side. For each side, the rectus muscles and the
common femoral vessels were identified initially on transverse
slices. Then, sagittal oblique images were obtained along the pro-
cessus vaginalis when visible. When this structure was not dis-
cernible, the entire area between the rectus muscles and the
common femoral vessels was scanned. The peritoneal opening was
identified and the maximum width was measured for patent canals.
The patient was then instructed to perform the Valsalva manoeuvre
during which the processus vaginalis was monitored for an increase
in width, extension of an abdominal structure into the canal, or
emergence of patency in a previously normal-appearing canal.
When the patient was unable to cooperate because she was too
young, an attempt was made to perform the study during crying
and quiet breathing. Postoperatively, the canals were similarly
evaluated for patency. In addition, the ‘rosebud’ was measured
whenever identifiable. The examination was well tolerated by all
patients and pain did not limit the study.

Non-visualization or a maximum diameter of the processus
vaginalis 4 mm or less were considered normal. A measurement
above 4 mm without detectable hernia contents was classified as a
patent processus vaginalis [1]. A hernia was diagnosed when fluid,
bowel loops or omentum was identified within the canal.

Results

Three patients presented with bilateral hernias clinically.
All symptomatic hernias were detected sonographically
(Fig. 3). During laparoscopic repair, a contralateral
opening accompanied the presenting unilateral hernia in
8 (47%) of the remaining 17 patients; 5 of these were
detected sonographically. A total of 31 open internal
inguinal rings were repaired. The ‘rosebud’ was identi-
fied in all patients the day after surgery as well as at 1
month. The size on the first postoperative day ranged
from 2.5 to 14 mm (mean 8.2 mm). The ‘rosebud’ on the
asymptomatic side (incidentally detected and operated
on) was, on average, 43% smaller than the symptomatic
side. In its early appearance, the ‘rosebud’ was hetero-
geneously hypoechoic with a slightly lobulated contour
(Fig. 4). At 1 month, its size ranged between 1.8 and
8 mm (mean 4.7 mm). All ‘rosebuds’ detected on the first
day continued to be seen. In addition to interval
shrinkage, the ‘rosebud’ appeared more hypoechoic and
lobulated (Fig. 5). At 6 months, only two patients had a

sonographically discernible ‘rosebud’, both of which
appeared smaller (Fig. 6), and both were on the side of
the symptomatic opening. At 1 year, the ‘rosebud’ had
disappeared in all cases. No residual or recurrent hernia
was detected at any time.

Discussion

The hazards of transperitoneal and extraperitoneal lap-
aroscopic hernia repair in adults posed by the anatomical

Fig. 2 Laparoscopic view of the ‘rosebud’ formed from the
inverted and sutured hernia sac (arrows)

Fig. 3 Preoperative US. Inguinal hernia containing fat (arrow)

Fig. 1 Laparoscopic view of an open internal inguinal ring (arrow)
Fig. 4 Postoperative day 1. The ‘rosebud’ within the proximal
canal (arrow) with slightly lobulated contours
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plane formed by the external iliac, femoral and inferior
epigastric vessels are well known [2, 3]. On the other
hand, laparoscopic repair of a paediatric hernia requires
a relatively simple approach. Suturing the open internal
ring is all that is needed, obviating formal closure of the
muscular wall or aponeurosis [4, 5].

Paediatric laparoscopic repair includes placing a
single purse string, Z-suture, 2–3 interrupted sutures or
tying a ligaloop at the base of the inverted sac. The
recurrence rate (2.7%) is slightly higher than that seen
with the open technique [5, 6]. Recurrences are mostly
seen during the early postoperative period. Laparo-
scopic simple ligation of the sac without dividing the
distal remnant, especially with interrupted sutures,
might be the reason for recurrence. In our institute the
sac is inverted, hoping that this may aid in preventing
possible recurrence.

The high sensitivity and specificity of US in detecting
unilateral hernias have been shown [1, 7, 8]. Mostly
satisfactory results have also been published on the
ability of US to detect abnormalities (hernia, patent
processus vaginalis) in the contralateral groin [9, 10],
with a few exceptions [11]. In the postoperative period,
US has been used for evaluating complications such as
stitch granulomas [12], mesh infection, protrusion of
mesh, small-bowel entrapment [13], postoperative fluid
collections [14] or to assess the efficacy of treatment [15].
Hergan et al. [16] evaluated the inguinal canals on the
first day and 1 month after surgery and described the
normal postoperative findings, which consisted of high
echogenicity of the hernial orifice and echolucent
thickening of the spermatic cord.

The US findings after the laparoscopic procedure are
unique. The early appearance of the ‘rosebud’ reflects
the features of a freshly inverted bulk of hernia sac and
peritoneum. The retained water content and folded
viable membranous surfaces create interfaces, which
result in a heterogeneous internal appearance. Contour
lobulation is minimal initially. Gradual involution is
detected as the water content decreases, characterised by
an increasingly hypoechoic appearance, more prominent
lobulated contours and acoustic shadowing. No visible
remnant is seen at 1 year. Owing to the smaller size of
the processus vaginalis, the ‘rosebuds’ on the asymp-
tomatic side were smaller than those on the symptomatic
side and all had disappeared by 6 months.

The differential diagnosis for the ‘rosebud’ as a
nodular soft-tissue mass within the canal after surgery is
limited. The nodule, seen immediately after surgery,
does not have the US characteristics of a haematoma or
seroma, being solid from the beginning. A stitch gran-
uloma might resemble the rosebud in its solid appear-
ance [12]; however, it would not be present so soon after
surgery and would tend to increase in size rather than
consistently involute and disappear. Protrusion of mesh
is not a possibility since none was used. Small-bowel
entrapment in an insufficient suture is not likely with the
technique used.

There was no US evidence for recurrent hernia in
these cases studied up to 1 year. The ‘rosebud’, although
ultimately disappearing, may be helpful in preventing
recurrences, which are known to be more common in the
early postoperative period. A greater number of cases
and longer follow-up are needed to validate these early
observations.

In conclusion, the ‘rosebud’ formed by the laparo-
scopic inversion and suturing of the inguinal hernia sac
is sonographically visible in all cases early after the
procedure, has a characteristic appearance and follows a
predictable change with time.

Fig. 5 One month after the procedure. The ‘rosebud’ appears
smaller and more hypoechoic with more prominent lobulation
(arrow)

Fig. 6 The ‘rosebud’ (arrow) with further shrinkage at 6 months
(detected only in 2 of 20 cases/31 procedures)
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