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Abstract. The aim of the study was to summarize the prelimi-
nary experience of minimally invasive open nephrectomy 
operation on children with multicystic dysplastic kidney 
(MCDK). A retrospective review was performed on the clin-
ical materials of the 15 children that had accepted consecutive 
minimally invasive open nephrectomies during the previous 
2 years. The enrolled children were diagnosed with unilateral 
MCDK under computed tomography, emission computerized 
tomography and ultrasound and no anomaly in the contralat-
eral functioning kidney was found. Of the 15 children, 12 were 
boys and 3 were girls, with 5 cases on the right and 10 cases 
on the left. Operations were completed at the retroperitoneal 
space in order to open an incision on the waists and ribs of 
the children, the length of which ranged from 1.5 to 2.0 cm 
(average 1.7 cm). The age of the children at operation ranged 
from 3 months to 5.6 years old, with an average of 2.4 years 
old. Surgery lasted for 30‑50 min, with an average of 34.6 min. 
The estimated blood loss of each child was <5 ml. After opera-
tion, prophylactic intravenous antibiotics were administered 
for 2‑4 days to prevent infection. All of the operations proved 
very successful. Following surgery the children were hospital-
ized for 2‑4 days for observation, with an average of 2.8 days. 
No complications occurred during the follow‑up period. In 
conclusion, minimally invasive open nephrectomy is effec-
tive for children with MCDK. The procedure is superior with 
regard to operative time, cosmesis, and length of stay. It is a 
safe and effective treatment choice for patietns with MCDK 
and can be easily performed on children.

Introduction

Multicystic dysplastic kidney (MCDK) is a common congen-
ital renal malformations in children (1‑3). Histologically, the 
embryonic structures of the affected kidney were poorly 

differentiated. The diagnostic standard of MCDK includes 
replacement of the affected kidney by cysts of different size, 
although the cysts were not connected with each other. Renal 
parenchyma was not found (4‑7).

Currently, there are some disputes on the treatment of 
MCDK, whether the affected kidney would do harm to the chil-
dren and whether an operation is needed to remove the affected 
kidney. Some scholars held that the long‑term conservative 
observation on MCDK was relatively safe and complications 
associated with it, such as high blood pressure and malignant 
tumors were negligible. Additionally, it was deemed that there 
was no need to remove the affected kidney (8,9). Most of the 
scholars and parents that supported conservative treatment 
concentrated on the potential risks, the costs and injuries of 
the surgery itself (10,11). However, other investigators support 
surgical resection of the affected kidney. Chengru suggested 
that MCDK had potential malignancy tendency (4) and that 
nephrectomy should be conducted on patients with unilateral 
MCDK. Kiyak et al diagnosed and treated 90 cases of unilat-
eral MCDK and found that 41 cases (45.5%) had undergone 
nephrectomy due to high blood pressure, repeated urinary tract 
infection, and abdominal pains. Those authors held that high 
blood pressure was quite common in children with MCDK, 
and the high blood pressure could be mitigated (12). Their 
findings were consistent with those of other authors (13-15). 
Seeman et al identified dynamic blood pressure in 25 MCDK 
children and found that the blood pressure of 5 cases (20%) was 
above the 95th percentiles, and there were 2 cases that suffered 
from high blood pressure both during the day and night, while 
the other 3 cases suffered from high blood pressure solely 
during the night (16). Their findings showed that the influence of 
MCDK on patient children was underestimated. Children that 
showed no symptoms were usually ignored in clinic diagnosis. 
Particularly in the countries where medical costs were closely 
associated with the family economic situation, the children 
were often lost during follow‑up. Many children received only 
the minimum follow‑up while, in fact, they needed a lifelong 
planned follow‑up. There is evidence to indicate that long‑term 
follow‑up plays an important role in treatment adjustment and 
prognosis of MCDK (17-19). Furthermore, underage children 
were unable to cooperate, making to measure their blood pres-
sure and the result reliability was worse than that of adults. 
Long‑term follow‑up was thought to result in spiritual pres-
sure and potential physical harms, and which would be more 
harmful remains to be determined.
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It remains uncertain whether the affected kidney would 
produce any danger in children with MCDK. Kidney resection 
was considered a safe and effective option (20). However, we 
contended that the optimal approach was providing more infor-
mation with regard to conservative and surgical treatment to the 
parents aiming to inform them of the advantages and disadvan-
tages of conservative and surgical treatment, thereby including 
them in the choice of therapy. In the present study, 15 children 
that had accepted minimally invasive open nephrectomy during 
the period of May, 2008 and October, 2010 were enrolled.

Materials and methods

General materials. All of the enrolled children (12 boys and 
3 girls) were unilateral MCDK. Of the 15 cases, 5 cases were 
on the right and 10 cases on the left. At the time of operation, 
the patients were aged from 3 months to 5.6 years old, with an 
average of 2.4 years old. All of them conformed to the diagnostic 
standard of MCDK: the B ultrasound showed that the affected 
kidney was replaced by cysts of different size, and that the cysts 
were not connected with each other. Renal parenchyma was 
not identified. Radionuclide imaging showed that the affected 
kidney had no functions. No anomaly was found on the contra-
lateral functioning kidneys. Seven cases were discovered in the 
prenatal ultrasound examination, 3 cases were discovered in 
the asymptomatic medical ultrasound after birth, 3 cases were 
discovered due to repeated abdominal pain, and 2 cases were 
discovered due to abdominal mass. One case was found with 
mild hydronephrosis on the contralateral kidney. The affected 
kidneys on all the patients had no significant ectopia.

Following admission, all of the patients underwent blood 
pressure measurement, respectively, in the morning, afternoon, 
and the first half of the night at least once and no significant 
high blood pressure was found. All of the children underwent a 
computed tomography (CT) examination [11 cases underwent 
CT urography (CTU) examination, while 4 cases underwent 
plain CT scam], emission CT (ECT) examination and ultra-
sonic testing prior to surgery and renal function was normal. 
The CT showed that the affected kidney lost its normal form 
and was replaced by cysts of different size, and affected kidney 
was not strengthened in CTU. ECT was applied to detect split 
renal function and showed that the affected kidney had no 
function. Ultrasonic testing showed that the morphological 
structure of the affected kidney disappeared, and became a 
multiple cystic density image. The longest diameter of the 
affected kidney was 2.3‑8.0 cm (average 4.4 cm).

Methods. Endorhachis, combined with trachea cannula, was 
applied for anesthesia. The children were placed in a supine 
position. Their hypochondrium on the affected side was 
elevated. The operation table was leaned towards the healthy 
side for 20 .̊ All of the enrolled children accepted minimally 
invasive open nephrectomy. The specific operation method 
involved making a small transverse incision from the lumbo-
costal part on the affected side. The center of the incision was 
1 cm below the anterior axillary line, and costal margin. A rule 
was used to measure out a 1.5‑2.0 cm incision. Subsequently, 
an incision was made from the skin to the subcutaneous 
tissue, aponeurosis of the abdominal external oblique muscle, 
abdominal internal oblique muscle, and abdominal transverse 

muscle till peritoneum. The muscle, peritoneum, and perirenal 
fascia were carefully removed to expose the affected kidney. 
The affected kidney was removed using an allis clamp, while 
a no. 16 syringe needle with aspirator was simultaneously 
connected to extract vesicle fusion. Since vesica was not 
connected, each vesica that potentially blocked removal of the 
affected kidney was removed individually and the affected 
kidney was subsequently exposed (Figs. 1 and 2).

Renal pedicle vessels of the affected kidney were signifi-
cantly maldeveloped and were handled by the combination of 
fulguration technique and ligation. After the affected kidney 
was exposed, the incision was pulled towards the direction 
of the pelvic cavity and ureter was fully dissociated towards 
the distal in order separate in a low position and conduct 
fulguration and ligation (Fig. 3). Following examination of the 
operating field, no active bleeding was identified. Subsequently, 
the muscle was sutured layer by layer.

Postoperative management. Following surgery, prophylactic 
intravenous antibiotics were administered for 2‑4 days to 
prevent infection.

Results

Feasibility of the surgeries. All of the operations for a total 
of 15  children with MCDK (males, 12; females, 3) were 

Figure 1. Syringe needle was connected to aspirator to extract vesicle fusion.

Figure 2. The affected kidney that was extracted via vesicle fusion was 
removed via incision.
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successfully performed via unilateral approach. The length of 
incision was 1.5-2.0 cm (average, 1.7 cm) (Fig. 4). The age of 
the children at operation ranged from 3 months to 5.6 years 
old, with an average of 2.4  years old. Surgery lasted for 
30-50 min, with an average of 34.6 min and estimated blood 
loss of each patient was <5 ml. Pathology of all the enrolled 
cases conformed to MDCK.

Clinical outcomes. The average in-hospital time after operation 
was 2.8 days (range, 2-4 days). B ultrasonography was used to 
review the results after a follow-up period of 1 and 2 months, 
respectively, and the results showed that no residue was left 
on the affected kidney and no complications occurred after 
operation.

Discussion

At present, there are mainly two types of surgical methods: 
open operation and laparoscopic surgery. For both surgical 
methods, extraperitoneal approach was the best option. 
Hui et al (21) demonstrated that skillful retroperitoneal lapa-
roscopic nephrectomy could accomplish the effects of open 
operation, and its surgical injuries and possibility for compli-
cations was much less than those of traditional open operation 
and laparoscopic surgery. However, it was difficult to handle 
in operation and required a longer operative time and learning 
curve. Additionally, retroperitoneal laparoscopic nephrectomy 

required creating a large retroperitoneal operation gap, which 
was difficult to achieve directly through trocar puncture.

Generally, it required a 2‑cm open incision. The retroperito-
neal space was opened manually and a water balloon or a balloon 
was also needed to dilate enough operation space. Additionally, 
≥3 trocar channels were required to be established, leading to a 
large operation injury. Compared with minimally invasive open 
nephrectomy operation, laparoscopic surgery was deemed to 
have greater advantages. However, it was contended that open 
surgery that was conducted under the guidance of the concept of 
minimally invasive technique should be considered as the basis 
for comparative study (22‑26). Introduction of minimally inva-
sive surgery into the regular operation may significantly reduce 
operation injuries (23). At present, to the best of our knowledge, 
no final conclusion has been reached on the comprehensive 
evaluation of injuries and effects of minimally invasive open 
nephrectomy operation and laparoscopy nephrectomy. However, 
whether laparoscopy is likely to replace open surgery or not in 
the future remains to be determined.

In the present study, the operative incision was 1.5‑2.0 cm, 
thus far, no failed cases have been identified, thus proving that 
minimally invasive open invasion was feasible for the resec-
tion of the affected kidney of children (27). In order to conduct 
minimally incisive open surgery, attention was focused on (26): 
i)  operation indication. This operation was applicable for 
preschool children with MCDK, whose disease was unilateral, 
and the longest diameter of whose affected kidney was >2 cm 
without significant ectopia. However, whether this operation 
was applicable for the older children, whose longest diameter 
of the affected kidney was <2 cm and who were also accompa-
nied with pelvic cavity ectopia, required further clinical study. 
ii) Selection of the incision. A small transverse incision on the 
lumbocostal part on the affected side was selected and the 
center of the incision was 1 cm below the anterior axillary line, 
and costal margin. For the patients whose affected kidney was 
relatively small and who had mild ectopia, we applied B ultra-
sonography to locate the kidney and make a mark. The incision 
was located in the middle of the affected kidney. A steel rule 
was used to measure out a 1.5‑2.0 cm incision that could lean 
towards the side of body. Although this potentially increased 
the difficulty of the operation, the cosmetic result thereof was 
better. iii) Precise choice of the admission passage. After the 
muscular layer was cut open, a small drag hook was used to 
pull the muscle open and the side peritoneum, which was 
exposed, was then pushed open from outside in. The kidney 
capsule was freed manually (usually, an incision of 2  cm 
supported the entry of the index finger and incision of 1.5 cm 
supported entry of the little finger). A knife or tweezer handle 
was also to obtain a smaller incision. After the kidney capsule 
was disconnected, the muscle was manipulated mannually to 
expose the affected kidney. Notably, the position of the kidney 
capsule was relatively deep; thus, we were required to open 
the peritoneum more deeply. In the case that the peritoneum 
was open up in error, it was sutured timely and the procedure 
was continued as locating the affected kidney was imperative 
for this operation. After the affected kidney was located, an 
allis clamp was used to clinch the affected kidney and lift it 
outward. A no. 16 syringe needle was simultaneously used for 
puncturation and extraction of the effusion. Generally, we did 
not need to evacuate the entire vesica, but only the vesica that 

Figure 3. Dissociation of ureter towards the distal.

Figure 4. Measuring of the incision following surgery.
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prevented removal of the affected kidney in order to free the 
affected kidney. The affected kidney usually had a very clear 
dividing line with the surrounding tissues and it was easy to 
remove. The development of the patients' renal pedicle vessels 
was usually poor, requiring binding up of the residue end to 
prevent it from bleeding. The incision was pulled towards the 
distal to free the ureter until it reached the pelvic cavity. iv) In 
the case without significant errhysis, drainage was saved. v) It 
was suggested that this operation be combined with minimally 
incisive open pyeloplasty.

Surgical procedures of these two methods were basi-
cally similar  (28). Additionally, minimally invasive open 
nephrectomy operation was easier than minimally incisive 
open pyeloplasty. Combining the two methods together 
may be useful in accelerating learning. The advantages of 
minimally invasive open nephrectomy operation include: 
i) little operative injury, and rapid recovery. Compared with 
conventional invasive open nephrectomy operation and the 
present laparoscopy nephrectomy, this operation required a 
relatively small space and few organizational structures that 
needed dissection. The total length of operative incision was 
smaller than that of the present laparoscopy nephrectomy 
and regular operation. The estimated blood loss was <5 ml. 
Postoperative care was easy and convenient. Patients did not 
need to stay in bed for a long time. Postoperative recovery 
was very quick. Normal activities could be resumed on the 
second day after operation. Since the operative injury was 
small, parents of the patient children were more willing 
to select this operation. ii)  Safe and reliable. All of the 
operations were completed under direct vision. No residue 
remained and renal pedicle vessels were managed safely. It 
was also easier to cut off the ureter. iii) The technique was 
relatively easier to master. The whole operation lasted for 
approximately 35 min. iv) Low requirements on surgical 
instruments. Surgery was conducted using normal surgical 
instruments, which was conducive to the popularization of 
minimally invasive open nephrectomy operation. Our study 
assumed that minimally invasive open nephrectomy opera-
tion had some advantages over laparoscopy nephrectomy. 
Although the number of cases was relatively small and the 
method remains to be studied further, primary experience 
already indicates that minimally invasive open nephrectomy 
operation has advantages in terms of its minimal invasion, 
operability, and operation results.
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