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Laparoscopic Cholecystectomy in Children:
A Report on 114 Consecutive Cases

Edward P. Tagge, MD, Andre Hebra, MD,
Aron Goldberg, MD, Kathryn Jacques,

Sherron Jackson, MD, H. Biemann Othersen, Jr., MD

ABSTRACT
Objectives: Since pediatric cholelithiasis is uncommon, to date
there have not been any large series reporting the results of
laparoscopic cholecystectomy performed in children. However,
at our institution, the combination of an early commitment to
laparoscopic techniques for children and access to a large popu-
lation of pediatric patients with sickle cell disease have provided
a significant experience with laparoscopic cholecystectomy in
children. This report reviews that experience.

Methods and Procedures: The charts of all patients on the
pediatric surgical service who underwent attempted laparoscopic
cholecystectomy were reviewed. Data were abstracted pertain-
ing to clinical history, diagnosis, operative technique, length of
hospital stay, postoperative complications and long-term out-
come. Umbilical Hasson trocar placement with three additional
trocars, along with cholangiography through the gallbladder, was
the operative technique utilized.

Methods and Results: From December 1990 through October
1997, laparoscopic cholecystectomy was attempted in 114
patients, ranging in age from 6 months to 23 years (mean 12.3
years). Hemolysis from sickle cell disease was the predominant
etiology, occurring in 83 patients (73%). Ninety patients (80%)
presented with cholelithiasis, 21 (18.2%) with choledocholithiasis,
and only two (1.8%) with acute cholecystitis. Only 3 patients
(2.6%) required conversion to open cholecystectomy: one due to
massive hepatomegaly, one due to a very short cystic duct and
the third due to the patient's small size (6 months old) early in
our series. One patient underwent reexploration for intra-
abdominal bleeding following laparoscopic cholecystectomy, and
no patient suffered a bile duct injury or required management of
a biloma. Postoperative length of stay average was 2.5 days, with
80% of patients discharged within 48 hours. Significant postop-
erative complications included a retained common bile duct
stone noted four months postoperatively (which was successful-
ly removed endoscopically) and one trocar site hernia in a child
with cystic fibrosis. Three children expired (2.6%), but their
deaths were not related to their biliary tract surgery.

Conclusions: This report represents the largest series of laparo-
scopic cholecystectomy in children to date. It confirms that this
operation can be performed safely in children of all ages with
avoidance of bile duct injuries and should be considered the gold
standard in the management of pediatric cholelithiasis and chole-
docholithiasis.

Laparoscopy in the Management of
Gastro-Intestinal Bleeding of
Obscure Origin in Children

C.K. Yeung, MD, K.H. Lee, MD, W.T. Ng, MD,
Y.H. Tam, MD, K.F. Yip, MD

ABSTRACT
Gastrointestinal bleeding (GIB) in children often presents a diag-
nostic challenge for pediatric surgeons. While in the majority of
patients, investigations, including an upper endoscopy,
colonoscopy and a technetium scan, can reveal the source of
bleeding, no clues may be found in a certain proportion of chil-
dren, thus causing great difficulties in both diagnosis and man-
agement. Recently, laparoscopy has evolved as an important
diagnostic tool under these circumstances. We reviewed our
experience of using laparoscopy in the management of children
with GIB of obscure origin over a 7-year period. Fourteen chil-
dren (10 boys, 4 girls) with a mean age of 10.2 years (range: 3-
17 years) presented with GIB of obscure origin. In all patients,
upper endoscopy and colonoscopy did not reveal a bleeding
source. A positive technetium scan was obtained in five patients.
Of these, four were found on laparoscopy to have a Meckel's
diverticulum, while in the remaining patient only nodular lym-
phoid hyperplasia at the terminal ileum was detected. Nine
patients had a negative technetium scan. Of these, three had
Meckel's diverticulum, one had lymphoid hyperplasia, one had
vascular enteritis and four had normal findings on video-
laparoscopy. Laparoscopic-assisted Meckel's diverticulectomy
was successfully performed in all seven patients with a Meckel's
diverticulum. Laparoscopic-assisted ileal resection was per-
formed in the patient with nodular lymphoid hyperplasia, and
open laparotomy and gut resection was required in the patient
with vasculitic enteritis. All patients, including the four with nor-
mal finding on laparoscopy, had made uneventful recovery with-
out further episode of bleeding. We conclude that laparoscopy
is both a good diagnostic and therapeutic modality in children
with GIB of obscure origin.

A New Technique for Laparoscopic
Splenectomy in Children

Andre Hebra, MD, Edward Tagge, MD,
Jennifer Walker, MD, Elise Hardee, RN,

H. Biemann Othersen, Jr., MD

ABSTRACT
Objectives: Splenectomy is indicated in several hematological
disorders, and it can be particularly challenging in children with
sickle cell disease and splenomegaly with splenic sequestration.
This is the first report of 10 children who underwent successful

JSLS (1998)2:347-394 385



laparoscopic splenectomy (LS) using a new intracorporeal splenic
fragmentation technique.

Methods: Average age was 5 years (range 2 to 11 years) and
average weight was 17.5 kgs (range 12.4 to 30.1 kgs). On pre-
operative ultrasound, spleen size index ranged from 0.42 to 0.76
(normal range < 0.2). Only four trocars were needed for the LS.
Two patients who had combined LS and cholecystectomy
required six trocars. Using a lateral decubitis position, splenic
mobilization was easily accomplished, and, after hilar vascular
stapling, a Steiner electromechanical morcellator was inserted
through a 12 mm port to extract cores of splenic tissue until com-
plete splenectomy was achieved. It was not necessary to use any
bags.

Results: No patient required conversion to an open procedure or
creation of a larger incision to remove the massively enlarged
spleen. Average blood loss was less than 50 cc in all cases.
Operative time averaged 190 minutes early in this series and 130
minutes in the last four cases. Postoperative length of stay was
less than two days for all patients, except for one who developed
acute chest syndrome two days after LS. Liver-spleen scans
obtained in follow-up have confirmed total splenic tissue
removal. Cost analysis based on hospital charges has shown
average savings of $1,500 compared to historical controls of open
splenectomy.

Conclusions: This new technique of LS should be considered for
all children who need splenectomy, particularly if splenomegaly
is present. It has three main advantages over any other
approach: 1) the lateral position provides excellent visualization
and easy mobilization of the spleen; 2) the intracorporeal coring
of splenic tissue allows for safe and complete removal of the
spleen without the need for cumbersome bags or the creation of
additional skin incisions; and 3) postoperative recovery is quick
with minimal pain, decreased hospital stay, and excellent clinical
outcomes.

Laparoscopic Nissen Fundoplication
in Children: A Single Surgeon's

Experiences
Mary Ann Hopkins, MD, Gustavo Stringel, MD

ABSTRACT

Objective: Adult laparoscopic Nissen fundoplication has been
steadily growing since its introduction to the United States in the
1990s. Its advantage over the traditional open approach is man-
ifold. Application of laparoscopic fundoplication to children is
slowly but surely following this trend. This study evaluates our
initial experience with 23 consecutive cases of pediatric laparo-
scopic fundoplications.

Methods: We reviewed the records of 23 consecutive laparo-
scopic Nissen fundoplications performed by a single surgeon

(GS) at our institution between May 1995 and March 1998. The
patients' ages ranged from 7 months to 18 years (mean: 7 years)
All patients had documented gastroesophageal reflux disease.
Complications of the reflux included vomiting in 13, failure to
thrive in 8, esophagitis in 7, and aspiration of pneumonia in 6.

Results: All Nissen fundoplications were performed laparoscop-
ically without need for conversion to open technique. Blood loss
was less than 50 cc in all cases. A gastrostomy tube for feedings
was concurrently performed in 10 children with severe swallow-
ing incoordination. Mean operative time was 225 minutes.
Average postoperative day on which feedings were started was
day two, and regular full feedings in postoperative day three.
Patients received an average of seven postoperative parenteral
analgesics. Average discharge was on postoperative day seven.
Complications included difficulty controlling glucose in an insulin
dependent diabetic, and a lost needle, which added an addition-
al hour to the operative time. Six children were admitted post-
operatively to the pediatric intensive care unit, all for observation
because of their associated medical problems. There was one
postoperative death due to an underlying medical condition.

Conclusions: Laparoscopic Nissen fundoplication is a safe and
effective treatment option for children suffering from significant
gastroesophageal reflux. Time to regular feedings, analgesia
requirements and hospital stay are decreased when compared to
traditional procedures. In addition, cosmetic results are superior.
Laparoscopic fundoplication may well become the procedure of
choice for pediatric gastroesophageal reflux.

Video-Assisted Thoracic Surgery (VATS) in
Children: A 6-year Experience

Harsh Grewal, MD, Samuel D. Smith, MD,
Richard J. Jackson, MD

ABSTRACT

Objective: The purpose of this study was to review a single insti-
tution's experience with VATS in children during the last six years,
with special reference to indications, safety, and efficacy.

Methods: A retrospective review of all VATS procedures per-
formed in children < 21 years of age from 12/92 to 3/98. An
operative database was reviewed for demographic and other
data, including morbidity and mortality data.

Results: Sixty-six children underwent VATS; ages ranged from
one month to 21 years, with an average age of 8.8 years. There
were 32 males and 34 females. The procedures, indications,
number of patients, and complications are tabulated below:
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Procedure

Decorticationl±Pneumolysis

Pleurodesisl±Bleb resection

Lung Biopsy/Wedge

Resection

Mediastinal Resection

Anterior Spinal Exposure

Diagnostic Thoracoscopy

Heller Esophagomyotomy

Indication N

Locluated Empyema 35

10

Recurrent Pneumothorax

Recurrent Effusion

Chylothorax

10
New infiltrate/nodule in

an immunosuppressed

host

Interstitial Lung Disease

Metastatic Nodule

Mediastinal Mass 2

Scoliosis repair 3

5
Gunshot Wound

Inspect gastric tube

Idiopathic effusion

Achalasia 1

Complications (N)

Conversion (1)

Recurrence (1)

Recurrence (1)

(8)

(1)
(V

Prolonged chest
drainage (1)

(5)
(3)
(2)

Conversion (1)

Conversion (1)

(3)
(1)
(V

PhienkN.Injury(1)

In the empyema group, there was one recurrence (1.5%); mean
total length of stay was seven days; mean duration of chest tube
drainage was three days; and mean postoperative length of stay
was five days. For the whole group, there were no mortalities or
emergent returns to the operating room. Conversion to open
thoracotomy was necessary in 4.5%; there were four additional
morbidities (6%).

Conclusions: VATS can be safely performed in children, with
minimal morbidity. VATS was efficacious in 1) treating empyema
in a safe and cost-effective manner; 2) treating recurrent pneu-
mothoraces; and 3) diagnosing pulmonary infiltrates and nodules
in immunosuppressed children.

Thoracoscopic Ligation of the
Thoracic Duct in a Child

Gustavo Stringel, MD, Lester Permuth, MD,
Mary Ann Hopkins, MD

ABSTRACT

Objective: Chylothorax has been reported after almost every
known thoracic procedure. In children it is most commonly seen
following cardiovascular operations. When non-operative treat-
ment fails, ligation of the thoracic duct is usually performed
through a thoracotomy. We report a child with persistent chy-
lothorax successfully treated with thoracoscopic ligation of the
thoracic duct.

Methods: A four year old girl developed a right Chylothorax fol-
lowing a Fontan procedure for a single ventricle and tricuspid
atresia. Despite aggressive non-operative management, she con-
tinued to develop clinical deterioration because of persistent

chyle loss. She was successfully treated with ligation of the tho-
racic duct through a right thoracoscopy.

Results: Following ligation of the thoracic duct, the chylous
drainage significantly decreased. Drainage appeared again after
the introduction of feedings five days postoperatively. The
drainage was controlled with the use of somatostatin analog
octreotide. The chest tube was removed two weeks after surgery.
After one year follow-up, she has had no recurrence of the chy-
lothorax.

Conclusions: Children with chylothorax are often debilitated
and have compromised cardiovascular function. Prolonged non-
operative management can sometimes lead to nutritional, meta-
bolic and immunological deterioration. A thoracotomy in these
children can contribute to the morbidity and mortality associated
with this condition. Thoracoscopic ligation of the thoracic duct
is safe and effective, and it may avoid thoracotomy and the asso-
ciated problems with a major thoracic procedure.

Is Laparoscopic Splenectomy Safe and
Effective Therapy

for Chronic ITP in Children?
Maribel de Hoyos, MD, Yaritza Perez, MS,

Lugo Vicente, MD

ABSTRACT

Background: Minimally invasive removal of the spleen is
becoming the procedure of choice in hematologic conditions in
children.

Purpose: To document the safety and effectiveness of laparo-
scopic splenectomy (LS) as compared with open splenectomy
(OS) in the management of chronic idiopathic thrombocytopenic
purpura (ITP) in children.

Materials: Ten-year retrospective chart comparison of 20 chil-
dren with chronic ITP refractory to medical therapy referred for
elective splenectomy. Demographics (age, sex, weight), type of
splenectomy (LS vs. OS), operating time, blood loss, complica-
tions, hospital stay and outcome were analyzed.

Results: Seven splenectomies were performed laparoscopically,
and 13 were performed with the open procedure. Mean age was
12.2 years, and females outnumbered males in a 2.3 to 1 ratio.
No difference in age, sex or weight between both groups of
splenectomized children was identified. The following table
depicts the comparison between OS and LS (*p < 0.05).
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Operating time (min)
Accessory spleen
Blood loss (cc)
Diet resumption (hrs)
Hospital stay (hrs)

OS (13)

101
4
95
53
94

LS (7)

172
1
135
31
38

P
0.01*
0.06
0.44
0.03*
0.02*

Five children had accessory spleens (25%). Complications
occurred in two open cases (wound infection and pneumonia).
After a mean follow-up of 54 months, sustained platelet response
was seen in 18 patients (90%). Two cases developed recurrent
thrombocytopenia within each group, one the result of a missed
accessory spleen.

Conclusions: Laparoscopic splenectomy is a safe and effective
procedure with reduced hospital stay, faster recovery, better cos-
metic results and least trauma for children with chronic ITP.

Removal of Bronchogenic Cyst by
Thoracoscopy in a Child

Gustavo Stringel, MD, Lester Permuth, MD,
Julio Teixeira, MD

ABSTRACT

Objectives: Bronchogenic cysts in children are usually asymp-
tomatic. However, they can develop complications such as infec-
tion, respiratory distress caused by compression of the trachea
and bronchus, recurrent pneumonia, and malignant degenera-
tion. The recommended treatment is surgical excision, usually
through a thoracotomy. We report a 12 year old boy with a bron-
chogenic cyst. The cyst was successfully removed by thora-
coscopy.

Methods: A 12 year old boy was diagnosed with aortic coarcta-
tion. He was treated with percutaneous balloon angioplasty.
During his investigations, an MRI of the chest demonstrated a 4
cm bronchogenic cyst in the mediastinum, at the level of the right
lower lobe bronchus and in front of the right pulmonary artery.
The cyst was easily removed by right thoracoscopy.

Results: The patient had a quick and uneventful recovery. The
chest tube was removed the next day after surgery, and the
patient was discharged home two days postoperatively.
Histological examination revealed a bronchogenic cyst lined by
pseudostratified ciliated columnar epithelium. After one year of
follow-up, there are no complications from the thoracoscopy or
his aortic coarctation.

Conclusions: Thoracoscopy provides an excellent approach to
the mediastinum. Bronchogenic cysts can be easily identified
and removed. As demonstrated in our case, recovery can be fast,
with minimal postoperative discomfort. Cosmetic results are
excellent and hospitalization is minimized.

Colonoscopic Polypectomy in Children
C.K. Yeung, MD, K.H. Lee, MD, Y.H. Tam, MD, K.F. Yip, MD

ABSTRACT

Colonoscopy, in experienced hands, has been proven to be a
safe and reliable diagnostic as well as therapeutic tool in the man-
agement of lower gastrointestinal disorders in children. We
report our experience in colonoscopic polypectomy on 134 chil-
dren (87 boys, 47 girls) with a mean age of 5.7 years (range: 1
to 14 years) over a 9-year period. All patients presented with
intermittent bleeding per rectum, usually after defecation. The
majority of colonoscopic procedures for children over 4 years of
age were performed under intravenous sedation only. Full
colonoscopic examination was achieved in 113 (84.3%) children.
A total of 195 colonic polyps were found. Of these, 76 (39%)
were in the rectum; 63 (32%) in the sigmoid; 26 (13%) in the
descending; 18 (9%) in the transverse; and 12 (6%) in the ascend-
ing colon, respectively. Fifty-one children (38%) had more than
one colonic polyp. Of these, 36, 11 and 4 children had 2, 3 and
5 polyps, respectively. Colonoscopic polypectomy with the
diathermy snare for the larger polyps and with the hot biopsy cup
for the smaller ones was successful in all patients. Histological
examination revealed that the great majority of the polyps
(93.8%) were of the juvenile type. The rest included 7 hyper-
plastic polyps, 2 adenomatous polyps and 3 lymphoid hyperpla-
sia. No complications were encountered in all except one child
with a large sessile polyp in the sigmoid-descending junction,
who developed a delayed colonic perforation 48 hours after the
polypectomy procedure. In conclusion, in experienced hands,
pediatric colonoscopic polypectomy is safe and effective and
should be the treatment of choice for colonic polyps, even in
young children. That 28% of polyps were proximal to the sig-
moid colon and nearly 40% of all patients had more than one
colonic polyp should be borne in mind by the endoscopist dur-
ing the colonoscopic examination.
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