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Abstract 
  

Urinary stone disease is the third most common problem in urology clinics after urinary tract infections and prostate 

disease. Objectives: evaluate severity of complications of percutaneous nephrolithotomy (PNL) and open surgery 

for large renal stones. Patients: 150 adult patients with renal stones more than 2 cm were distributed into two equal 

groups. Group A had PNL and group B had open surgery. Design: Quasi- experimental research design. Setting 

Assiut Urology and Nephrology Hospital. Tools: (1) Patient assessment sheet and (2) Clavien-Dindo grading system 

for classification of surgical complications. Results: No significant relation between the both group regarding 

complications, stone clearance and need for blood transfusion, while mean hospital stays showed significant relation 

between the both group. As a group (A) stay only 3.7±1.2 days in hospital after operation while group B stay longer 

time, 6.1±0.53 days after operation.Conclusions: Open renal surgery for large sized stones still has its role in 

selected cases with stone clearance and complications rates comparable to PNL. Recommendation: The choice 

between PNL and open surgery for renal stones should be individualized for each patient. 
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Introduction 
 

Urinary stone disease is the third most common 

problem in urology clinics after urinary tract 

infections and prostate disease (Rafiei et al., 2014). 

The main goal of surgical intervention for renal 

stones is complete stone clearance. In the last 

decades, percutaneous nephrolithotomy (PNL) has 

replaced open renal stone surgery (ORSS) and 

became the first line for management of complex or 

large renal stones. However, in our localities, ORSS 

still has a larger role due to social and economical 

factors (Wang et al., 2014). 

Complications of management of renal stones differ 

from one method to another. Despite the significant 

advancements in the surgical management of urinary 

stones, morbidity, and even mortality are still being 

reported. Deaths still occur after surgery, particularly 

in the elderly population as their immunity is lower 

and there could be a delay in diagnosis due to lack of 

classical symptoms (Krambeck & Lieske 2011). 

Some bleeding is normal in/or around the kidney 

after PNL, if bleeding is significant enough there is a 

need for blood transfusion. If bleeding does not stop 

it can be necessary to have an angiogram to block the 

blood vessel that is bleed. In the rare cases when 

bleeding does not stop it can be necessary to remove 

the kidney. Other complication should be treated such 

as infection because some stones have bacteria 

trapped within them. The patient receives antibiotics 

routinely to prevent infection after the operation (Lee 

et al.,  2013, Lu et al., 2010, Mousavi-Bahar, 

Mehrabi & Moslemi 2011). 

Injury to the lung cavity in PNL: there is a small 

chance of pockets of air or fluids forming around a 

lung if the needle is inserted toward the upper portion 

of the kidney. These pockets are treated with a chest 

tube, which allows the fluid to drain from around the 

lung (Bjurlin et al., 2012) and retained fragments; 

sometimes not all stones are removed and these may 

need further treatment as SWL or second look PNL 

(Rosette et al., 2011, Shin et al., 2011). 

The risks of ORSS  include severe bleeding 

(Occasionally a patient may need to have a blood 

transfusion), infection and incision hernia where the 

cut was made for surgery(Matlaga & Lingeman 

2011). Risks linked with anesthesia include- Very 

common side effects such as: Feeling sick and 

vomiting after surgery, sore throat, dizziness, blurred 

vision, headache, itching, aches, pain, and backache, 

pain during injection of drugs, bruising and soreness 

and confusion. Uncommon side effects and 

complications such as  Chest infection, muscle pains, 

and slow breathing. Rare complications such as 

Serious allergy to drugs, nerve damage, and death. 
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(Akman et al., 2012, Bozkurt et al., 2011, Turk et 

al., 2016). 

Assessments of surgical complication remained 

limited by the lack of consensus on how to define 

postoperative complications and how to grade them. 

The modified Clavien-Dindo system has been 

proposed for this purpose.Since that, it has been used 

widely in the hospital setting to assess the 

complications of a broad range of surgeries including 

surgery for renal stones. In this study, we used the 

modified Clavien-Dindo system to asses and compare 

complications of PNL and ORSS  removal regarding 

rate and type of complications (Braticevici et al., 

2014). 

All patients with PNL and ORSS for removal of renal 

stone are needed for preoperative and postoperative 

care by the nurse. Enhance communication with 

patients; co-operation for nurses should take the 

initiative in communicating with patients, give 

support and encouragement to ensure the successful 

completion of interventional procedures. Seriously 

listen to complaints of patients to detect 

complications in time (Tang et al., 2011). 

Nurses should pay attention to patient`s counseling so 

that patients and their families understand the 

surgical principles and possible postoperative 

complications. A comprehensive assessment should 

be done on patients` admission to identify health 

problems such as hypertension, coronary heart 

disease, diabetes, and hepatitis. Acute urinary tract 

infection should be controlled before surgery  (Liu et 

al., 2013). 

Close observation and standard care for improving 

the success rate of intervention and prevention of 

complications is important. Preoperative assessment 

should include urine examination, kidney function, 

blood tests, chest radiograph, electrocardiogram, 

blood coagulation time and skin preparation 

(Antonelli & Pearle 2013). 

Nurse has a very important role in detecting early 

post-operative complications and preventing further 

complications. Nurse should emphasize to the patient 

the importance of reporting symptoms immediately. 

Postoperative care should include the following 

measures: close monitoring of vital signs especially 

when patient complains of shortness of breath and 

chest tightness, there is possibility of pneumothorax, 

close observation of urine output and color changes; 

also amount of urine should be measure and recorded 

to maintain patency to the drainage catheter. 

Monitoring for postoperative complications should 

include careful observation of wound, dressing, 

drainage tube as well as preventing infection (Liu 

Yiwen & Jiping 2011). 

Observation and care of postoperative bleeding occur 

for patients with a varying degree of postoperative 

bleeding. The nurse should be alert to changes in vital 

signs and observe color of drainage, nature, and 

quantity to judge and make a record. Discharge 

guidance issued to the patients about the importance 

of follow-up to prevent many postoperative 

complications (Seitz et al., 2012). 

 

Significance of the study 
 

There are various methods of intervention for 

managing renal stones; ORSS and PNL. However, it 

should be noted that these interventions often lead to 

life-threatening complications, even when performed 

by experienced surgeons. Complications should be 

evaluated and detected early to eliminate their effects 

on patients` health and to evaluate the best surgical 

methods. Nurses main role are to assess patients` 

undergoing surgical intervention pre and post 

operatively. Based on patient condition and data 

collected by the nurse-physician will identify the best 

surgical methods that should be followed, also will 

detect early possible complications.  

Aim of the study 

To evaluate the severity of complications for 

percutaneous nephrolithotomy and open renal stone 

surgery for large renal stone 

Research hypothesis 

To fulfill the aim of the study, the following 

hypothesis was formulated: 

The severity of complications in ORSS will be more 

than in PNL. 

Methodology 

Research design 

 Quasi- experimental research design was utilized in 

this study. 

Technical design 

Setting       

This study was conducted at Assiut Urology and 

Nephrology Hospital. 

Subjects 

A purposive sample size of 150 patients was 

determined. They were suffering from renal stones 

with stone burden more than 2 cm, of both genders 

between 18 and 65 years old. The stones were 

evaluated using renal ultrasonography, X-ray and 

Multislice non-contrast computed tomography. The 

patients were distributed into two equal groups; each 

contains 75 patients. Group A had PNL and group B 

had open surgery for renal stone(s) removal 

according to the physician. 

Exclusion criteria 

 Bleeding tendencies. 

 Untreated active urinary tract infection.  

 Pregnancy.  

Study tools 

Tool I: Patient assessment sheet 
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It was developed by the researcher after validation, to 

assess the patients`conditions and problems. This tool 

consisted of three parts:   

Part I: It is used to assess socio-demographic 

characteristics of the patient’s e.g.  age, gender, level 

of education, occupation and marital status. 

Part II: Medical data:  

It consists of a health history; it is used to assess the 

following: 

 Medical history: - It includes present and past 

history; medical diagnosis, clinical manifestation, 

criteria of disease [location of the stone, stone 

number, stone size and previous stone], surgical 

management, postoperative medical treatment, 

chronic illness, previous renal stone and presence 

of stent.   

 Laboratory investigation & diagnostic 

procedures: Estimated glomerular filtration rate 

was calculated using serum creatinine by the 

Modification of Diet in Renal Disease (MDRD) 

formula (Levey et al., 2007).  

 Hydronephrosis was graded into mild, moderate 

and severe according to sonographic findings 

using Society of Fetal Ultrasound (Keays et al. 

2008). 

Grade 0 

 No dilatation, calyceal walls are apposed to each 

other 

Grade 1: (mild) 

 Dilatation of the renal pelvis without dilatation of 

the calyces (can also occur in the extrarenal 

pelvis) or with dilatation of the renal pelvis (mild) 

and calyces (pelvicalyceal pattern is retained). 

 No parenchymal atrophy 

Grade 2: (moderate) 

 Moderate dilatation of the renal pelvis and calyces 

 Blunting of forces and flattening of papillae 

 Mild cortical thinning may be seen 

Grade 3 :(severe) 

 Gross dilatation of the renal pelvis and calyces, 

which appear ballooned 

 Loss of borders between the renal pelvis and 

calyces 

 Renal atrophy was seen as cortical thinning 

WHO performance status scale (PS):  Designed by 

(Oken et al. 1982). The performance status describes 

the status of symptoms and functions with respect to 

ambulatory status and need for care,  performance 

status stratified into:-  

 Grade 0: Normal activity 

 Grade 1: Restricted in physically strenuous 

activity but ambulatory and able to carry out work 

of a light or sedentary nature. 

 Grade 2: Less than 50% of daytime in bed. 

 Grade 3: More than 50% of daytime in bed. 

 Grade 4: Completely disabled.  

 Grade 5: Dead 

Part III: Operative & post operative data  
It includes method of stone treatment (PNL and 

ORSS), clearance and residual stone, length of 

hospital stay, stent, renal function test, performance 

status and auxiliary maneuvers assessed after 3 

months from data of operation. 

Auxiliary maneuver define as 

- Conversion to other modality of treatment.  

- Need for second operation (in case of PNL second 

look within seven days considered as 

complementary procedure and double J stent 

removal. 

Tool (2): Clavien-Dindo grading system for the 

classification of surgical complications.: Developed 

in 1992 by Clavien et al. It was reevaluated and 

modified in 2004  use to classify complications based 

on life-threatening conditions, interventions required, 

and disability complications were stratified into five 

grades (Dindo et al. 2004).  

 Grade 1: Any deviation from the normal 

postoperative course without need for 

pharmacologic treatment or surgical, endoscopic, 

and radiologic interventions, allowed therapeutic 

regimens as antiemetic, antipyretics, analgesics, 

diuretics, electrolytes, and physiotherapy. This 

grade also includes wound infections. 

 Grade 2: Complications requiring pharmacologic 

treatment with drugs other than such allowed for 

grade 1 complication. Blood transfusions and total 

parenteral nutrition are also included. 

 Grade 3: Complications requiring surgical, 

endoscopic, or radiologic intervention 

 Grade 3a:  Intervention not under general 

anesthesia  

 Grade3b:  Intervention under general anesthesia 

 Grade 4: Life-threatening complications 

(including central nervous system Complications) 

requiring intensive care unit stay. 

 Grade 4a:  Single organ dysfunction (including 

dialysis)  

 Grade 4b:  Multiorgan dysfunction.  

 Grade 5: Death of the patient. 

Operational design 

Procedure 

The study was carried out in 3 phases 

Phase (1): preparatory phase       

In which an official permission to proceed with the 

proposed study was obtained. Preparation of the data 

collection tools was carried out by the researcher 

after extensive literature review (nursing and medical 

textbooks, journals, internet resources) at this phase.  

 

 

http://radiopaedia.org/articles/renal-pelvis
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Content validity 

The content and validity were done by five expertise 

from the medical staff of urology and medical–

surgical nursing staff. Two expertise from medical- 

surgical nursing staff and three expertise from 

urology staff who reviewed the tools and the nursing 

educational program for clarity, relevance, 

comprehensiveness, understanding, applicability and 

easiness for administration. The content is valid and 

reliable.  

Reliability was assessed by correlation coefficient 

with >0.8 considered strong. 

Pilot study   

It was conducted on 10% of the sample in a selected 

setting for testing clarity and applicability of the 

study tools. The purpose of the pilot study was to 

detect any particular problem in the statements 

clarity, feasibility, and applicability of the tool. The 

data obtained from the pilot study were analyzed; no 

change was done in the assessment sheet, so the 10% 

of subjects selected for the pilot study were included 

in the main study subjects. 

Phase (2): Implementation phase: At initial 

interview, the researcher introduces herself to initiate 

communication, explain the nature and purpose of the 

study.  Patients were visited daily during 

hospitalization to assess patients` conditions before 

and after renal stone management by ORSS and PNL. 

- Patients meeting the criteria for possible inclusion 

were approached by the researcher. 

- Patient's agreement for voluntary participation was 

obtained after explaining the purpose and nature of 

the study. 

- After taking the patient agreement for participating 

in the study, the data about patients’ as the current 

medical condition was collected through tool I. 

- Patients’ complications after stone management 

were assessed using tool II. 

- Confidentiality and anonymity of the patients’ data 

were assured and collected using the study tools I 

and II. 

- As well as, the researcher emphasize the 

importance of follow-up visit to observe any 

complications.  

- Patient’s names were coded for data entry so that 

their names could not be identified.  

Phase (3): Follow-up phase 

During follow-up phase 5 patients after PNL and 7 

patients after ORSS were missed so they were 

excluded from the study and other patients were 

selected in the study according to inclusion criteria. 

- As regard Clavien-Dindo grading system, 

complications were assessed immediately after 

treatment (ORSS, PNL) and through a period of 6 

weeks after operation. 

-  Stone clearance was assessed 1 and 3 months after 

operation using ultrasonography, X-ray and 

Multislice non-contrast computed tomography 

was done in selected cases. It was defined as no 

residual stone(s) more than 4 mm.  

 Ethical considerations 

 Research proposal approved from Ethical 

Committee in the faculty of nursing. 

 The study followed common ethical principles in 

clinical research. 

 There is no risk for patients during application of 

research. 

 Written consent obtained from patients or family 

that they are willing to participate in study, after 

explaining the nature and purpose the study. 

 Confidentiality and anonymity assured. 

 Patients have the right to refuse to participate 

and/or withdraw from the study without any 

rational at any time. 

 Patients’ privacy considered during collection of 

data.  

Statistical analysis 

Statistical analysis was done using IBM SPSS 19. 

Quantitative data was analyzed using student t-test, 

while qualitative data was analyzed using Pearson 

chi-square test and Fisher-exact test. 

Limitation of the study 

The main limitation of this study is being non-

randomized. The used technique was chosen 

according to preference of surgeon and was 

individualized for each patient. This may be the 

reason behind the lack of difference in complications 

rates in both groups. 
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Results 
 

Table (1): Socio-demographic characteristics of patients included in the study with renal stones treated by 

PNL and ORSS. 
 

Items 
PNL (No =75) ORSS (No =75) 

p-value 
No. % No. % 

Age (years) 

18< 35 yrs 

35<50yrs 

50-65yrs 

 

29 

20 

24 

 

38.7 

26.7 

32 

 

26 

23 

26 

 

30.6 

34.7 

34.7 

 

 

0.466 
N.s

 
Mean ± SD 38.4±14.5 42.0±12.6 

Sex  

    Male  

    Female 

 

51 

24 

 

68 

32 

 

50 

25 

 

66.7 

33.3 

0.862 
N.s

 

Level of education 

    High 

    Moderate 

    Low 

 

16 

28 

31 

 

21.3 

37.3 

41.3 

 

22 

14 

39 

 

29.3 

18.7 

52 

0.06 
N.s

 

Occupation 

   Mental 

   Manual 

   None 

 

10 

20 

45 

 

13.3 

26.7 

60 

 

15 

26 

34 

 

20 

34.7 

35.3 

0.19 
N.s

 

SD= Stander Deviation                                   Student t-test, Pearson chi square test  

N.s: Non significant (P>0.05).                       *: Significant (P<0.05). 

**: Moderate significant (P<0.001) .            ***: Highly significant (P<0.0001). 

 

Table (2): Medical co-morbidities of among the study groups (PNL and ORSS). 
 

Medical co morbidities 
PNL(No=75) ORSS(No=75) P-value 

 No % No % 

Hepatic disease 

Hepatitis B 

 

1 

 

1.3 

 

1 

 

1.3 
 

1.00 
N.s

 

Diabetic 10 13.3 10 13.3 1.00 
N.s

 

Hypertension 9 12 13 17.3 0.319 
N.s

 

Heart disease 

    Ischemic heart disease 

 

1 

 

1.3 

 

- 

 

- 

 

0.359 
N.s

 

P-value 0.690 

    Pearson chi-square test.  
 

Table (3): Clinical presentation of the study groups regarding renal stones before treatment by PNL and ORSS. 
 

Pearson chi-square test. 

 

Clinical presentation 

 

PNL 

(No =75) 

ORSS 

(No=75) P-value 

No % No % 

Pain 71 94.7 73 97.3 0.471 
N.s

 

Hematuria 30 40 29 38.7 0.868 
N.s

 

Infection 

A febrile urinary tract infection (UTI) 

       Febrile UTI 

 

11 

6 

 

14.7 

8 

 

9 

8 

 

12 

10.7 

 

1.00 
N.s

 

Lower urinary tract symptoms 26 34.7 25 33.3 0.813 
N.s

 

Gastrointestinal symptoms 41 54.7 40 53.3 0.864 
N.s

 

P-value 0.405
N.s
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Table (4): Comparison between all groups of patients before treatment and stone criteria. 
 

Stone criteria 

PNL 

 (No =75) 

ORSS  

(No =75) P-value 

No. % No. % 

Stag horn stone; a large stone that takes 

up more than one branch of the 

collecting system in the renal pelvis of 

the kidney. 

 

54 

 

72 

 

53 

 

70.7 

 

0.857 
N.s

 

Recurrent stone 34 45.3 30 40 0.509 
N.s

 

Stone burden  Mean± SD Mean± SD P-value 

4.3±1.6 5.4±2.3 0.002
*
 

Student t-test, Pearson chi square test                                             

             

Table (5): Comparison between the study groups regarding patients` conditions before treatment. 
 

 

Patients` conditions 

PNL 

(No =75) 

ORSS 

(No =75) P-value 

No. % No. % 

Solitary kidney 8 10.7 4 5.3 0.229 
N.s

  

Hydronephrosis 

    Mild  

    Moderated  

    Severe 

 

37 

11 

1 

 

49.3 

14.7 

1.3 

 

34 

20 

1 

 

45.3 

26.7 

1.3 

 

 

0.212 
N.s

 

Estimated Glomerular filtration rate 

>60mL/min/1.73 m
2
 

< 60mL/min/1.73 m
2
 

 

61 

14 

 

81.3 

18.7 

 

60 

15 

 

80 

20 

 

0.836 
N.s

 

Medical co morbidity 15 20 17 22.7 0.690 
N.s

 

Preoperative double J stent  24 32 16 21.3 0.140 
N.s

 

Preoperative performance status: 

  I: Normal activity 

 II: Restricted in physically strenuous activity 

  III: Less than 50% of daytime in bed 

  IV: More than 50% of daytime in bed 

 

25 

45 

3 

2 

 

33.3 

56 

4 

2.7 

 

18 

55 

1 

1 

 

24 

73.3 

1.3 

1.3 

0.324
 N.s

 

    Pearson chi-square test. 

 

Table (6): Comparison between the both study groups (after surgery and after 3 months follow-up) regarding 

stone clearance and postoperative hospital stay. 
 

Items 

PNL 

(No =75) 

ORSS 

(No =75) P-value 

No % No % 

Stone clearance 

Immediately postoperative 

Three months after  surgery 

 

44 

58 

58.7 

77.3 

63 

63 

84 

84 

 

0.002
*
 

Postoperative length of  hospital stays 
Mean± SD Mean± SD 

 

<0.001
***

 
3.7±1.2 6.1±0.5 

   Student t-test, Pearson chi square test                          
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 Table (7): Factors affecting stone clearance in all patients. 
 

Factors 
Stone clearance Residual stone 

P-value 
Mean± SD Mean± SD 

Stone burden  4.7±1.7 5.2±2.7 0.188
 N.s

 
 

Stag horn stone 
No % No %  

0.504
 N.s

 29 19.3 14 9.3 

Solitary kidney 9 6 3 2 0 .770
 N.s

 

After surgery 

    Group A  

    Group B 

 

44 

63 

 

29.3 

42 

 

31 

12 

 

20.7 

8 

 

 

0 .001
**

 

Student t-test, Pearson chi square test                               

             

Table (8): Comparison between postoperative complications according to modified Clavien-Dindo grading 

system between the both groups study. 
 

Complications and its grades 

 

PNL 

(No =75) 

ORSS 

(No =75) P-value 

No % No % 

Grade  I complications  

 

 

 

 

 

 

 

 

 

0.389
 N.s

 

Hematuria  1 1.3 5 6.7 

Fever 5 6.7 6 8 

Wound infection - - 4 5.3 

Urine leakage 4 5.3 1 1.3 

Repeated vomiting 3 4 1 1.3 

Chest pain and cough 1 1.3 1 1.3 

Hernia  - - 1 1.3 

Grade II complications 

Hematuria (administer blood transfusion) 8 10.7 9 12 

UTI 4 5.3 6 8 

Repeated vomiting 3 4 2 2.7 

Chest pain and cough 2 2.7 1 1.3 

Fever - - 1 1.3 

Grade III complications 

Pleural injury: (perform intercostal tube) 3 4 1 1.3 

Hematuria: (perform renal angioembolization)  - - 1 1.3 

Obstruction and renal colic due to blood clots (insertion 

double J stent) 

1 1.3 1 1.3 

Residual stone (required  auxiliary maneuver)   3 4 1 1.3 

    Pearson chi-square test 
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Table (9): Factors affecting complications rate after surgical management of renal stone in both study group 

[PNL and ORSS].  
 

Factors Complication No complication P-value 

Stone burden    (Mean± SD) 4.98±2.5 4.8±1.8 0.531
 N.s

 

 

Type of operation 

   PNL 

   ORSS 

No % No %  

 

0.389
 N.s

 
 

23 

28 

 

15.3 

18.7 

 

52 

47 

 

34.7 

31.3 

Stag horn stone; a large stone that takes up more 

than one branch of the collecting system in the 

renal pelvis of the kidney. 

 

40 

 

26.7 

 

67 

 

44.7 

 

0.168
 N.s

 

Solitary kidney 4 2.7 8 5.3 0.959
 N.s

 

Recurrent stone 23 15.3 41 27.3 0.666
 N.s

 

Preoperative urinary tract infection 12 8 22 14.7 0.856
 N.s

 

Estimated Glomerular filtration rate   
>60mL/min/1.73 m

2
 

<60mL/min/1.73 m
2
 

 

42 

9 

 

28 

6 

 

79 

20 

 

52.7 

13.3 

 

0.707
 N.s

 

Medical co-morbidity 10 6.7 22 14.7 0.711
 N.s

 

Postoperative double J stent 25 16.7 26 17.3 0.447
 N.s

 

Performance status 

I: Normal activity 

II: Restricted in physically strenuous activity  

III: Less than 50% of daytime in bed 

   IV: More than 50% of daytime in bed 

 

12 

38 

1 

- 

 

8 

25.3 

0.7 

- 

 

31 

62 

3 

3 

 

20.7 

41.3 

2 

2 

 

 

0.374
 N.s

 

    Student t-test, Pearson chi square test 

 

Table (1): Socio-demographic characteristics of 

patients included in the study with renal stones 

treated by PNL and ORSS: The table illustrate that 

there is no significant statistical difference between 

the both groups.   

Table (2): Medical co-morbidities of among the 

study groups (PNL and ORSS): The table shows that 

there is no statistical difference between the both 

study groups regard the medical co-morbidities. 

Table (3): Clinical presentation of the study 

groups regarding renal stones before treatment by 

PNL and ORSS: The table shows that there is no 

significant statistical difference between the both 

study groups regarding the clinical presentation.  

Table (4): Comparison between all groups of patients 

before treatment and stone criteria: No significant 

difference was shown regarding the stag horn stone 

and recurrent stone between the both study groups. 

While there was a statistically significant difference 

between the both groups regarding the stone burden.   

Table (5): Comparison between the study groups 

regarding patients` conditions before treatment: The 

table illustrate that there is no statistical  

significant difference regarding patient’s condition 

before treatment among the both groups. 

Table (6): Comparison between the both study 

groups (after surgery and after 3 months follow-up) 

regarding stone clearance and postoperative hospital 

stay: There was significant difference stone clearance 

immediately postoperative and three months after 

surgery in two groups of patients. There was highly 

significant difference (p- value <0.001) between 

postoperative length of hospital stays in all groups of 

patients [PNL and ORSS].  

Table (7): Factors affecting stone clearance: This 

table shows that there was statistically significant 

difference between the two groups regarding stone 

clearance. 

Table (8): Comparison between postoperative 

complications according to modified Clavien-Dindo 

grading system between the both groups study: No 

statistically significant difference between the both 

study groups regarding postoperative complications. 

Table (9): Factors affecting complications rate after 

surgical management of renal stone in both study 

group [PNL and ORSS]: There was non-statistically 

significant difference as regarding factors affecting 

complication in both study groups [PNL and ORSS] 

 

Discussion 
 

Urinary stone disease is a common and often 

recurrent condition that can affect kidney function 

and require a range of medical and surgical 

treatments. The prevalence of renal stone is 
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approximately 2-3% in the general population 

(Durgawale et al., 2010).  

The results of the present study showed that more 

than half of patients in both groups were males their 

age ranged from 35<50 years old and the majority of 

them were married and working.  In the same line, 

this result similar to the study reported that renal 

stone more common in males than females with a 

mean age of 41years old (Bayar et al., 2014). 

The results of the present study showed that diabetes 

mellitus and hypertension at the time of assessment 

present with non-significant between PNL and ORSS 

groups. Other authors report that diabetes mellitus 

occur in 14% of patients and hypertension in 30% of 

patients under study. (Fathelbab et al., 2013). 

In our study, pain was the most frequent clinical 

presentation affecting of patients having renal stones. 

Bryant et al. reported that Urinary stones can cause a 

variety of painful symptoms that typically worsen 

over time, with a high recurrence rate involving of 

patients (Bryant et al., 2012). 

In our study, the stone burden in ORSS group was 

larger than that in PNL group due to lack of 

randomization. In spite of this difference, the initial 

stone clearance rate was significantly higher in ORSS 

group. This result similar to the study reported that 

stone clearance after SWL and  PNL less than stone 

clearance in ORSS (Khalaf et al., 2013). A similar 

difference in stone clearance of stag-horn stones in 

favor of ORSS has reported actually, stone burden 

was not found to be a significant factor that affects 

stone clearance. However, this difference between 

stone clearance rates in the two groups was 

diminished after 3 months because stone clearance 

was improved spontaneously in PNL group. Thus 

stone clearance after PNL should not be evaluated 

finally until every chance for spontaneous passage of 

residual fragments is exhausted.  

In the past, complex stone disease and significantly 

large stone burden stay indications for ORSS in 

selected clinical scenarios. It is certainly true that 

even stag horn stones now be approached effectively 

and safely with PNL, either alone or in combination 

with SWL (Dursun et al., 2015). However, ORSS is 

likely to continue playing important role in the 

management of this type of stone disease, especially 

in kidneys with a dilated collecting system (Alkan et 

al., 2015).  

There was no significant difference between 

complications rate and grades in the two study 

groups. However, some complications were peculiar 

to each surgical modalities revealed ORSS 

complication related to incision as wound infection 

and hernia, while urine leakage was more in PNL 

group.  

The modified Clavien grading system was used 

efficiently to evaluate the complications of 

interventions for renal stones removal (Akilov et al., 

2013).So we used it in this study to compare 

complications of ORSS and PNL. Surprisingly, there 

was no significant difference in complications rate or 

grades in both groups. However, some complications 

were peculiar to ORSS as wound infection and 

hernia. This is due to lack of considerable incision in 

PNL. Also, urinary tract infection and postoperative 

hematuria were more in ORSS group. On the other 

hand, Urine leakage was more in PNL group. 

Regarding blood transfusion, there was no difference 

between both groups. Previous studies on 

complications of open surgery showed high 

variability, particularly when comparing end-

urological and open surgical procedures 

(Aminsharifi et al., 2016). 

Previous studies on complications of surgical 

intervention for renal stones showed high variability, 

particularly when comparing endourological and 

open surgical procedures (Khalaf et al., 2013). 

Complications after PNLs are not rare and have been 

reported to occur more of the cases. These are mostly 

clinically negligible, with minor bleeding or fever 

often occurring (Yazkan et al., 2013). 

There was non-statistically significant difference as 

regarding factors affecting complication in both study 

groups [PNL and ORSS]. In my opinion, it's 

important to assess level of complication for patients 

after renal stone treatment because these assessments 

affect positively on patients outcomes and reduce 

developed complications as cleared in the study, the 

complications of study groups decreased with 

following nursing assessment for the grades of 

complication for patient and factors affecting 

complications. 

It is a fact, study documented that the nurse plays a 

vital role in care of patients and prevention of 

infection and others complications in patients with 

double J stent and identification of early signs of 

complications associated with double J stent such as 

fever, bladder irritative symptoms. The qualified care 

nurse must be integrating theoretical knowledge, 

assessment skills, and problem-solving ability to 

provide nursing care and maintain high-quality 

outcomes for patient treated by PNL and ORSS.   

 

Conclusion 
 

Open renal surgery for large sized stones still has its 

role in selected cases with stone clearance and 

complications rates comparable to PNL. 
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Recommendations 
 

- The choice between PNL and open surgery for 

renal stones should be individualized for each 

patient.   

- Stone clearance after PNL should be assessed 3 

months after the procedure.  

- Early management of renal stone by PNL or ORSS 

should be done to minimize postoperative 

complications. 

- It is recommended that similar studies should be 

replicated on longitudinal bases till one year as a 

minimum time period for follow-up. 

- Replication of the study on a larger probability 

sample acquired from different geographical areas 

in Egypt to figure out the main aspects of this 

problem 
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