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Introduction 

Laparoscopy (lap) has gained an important role in
many surgical specialties since the last decade, beco-
ming the gold standard in the treatment of some sur-
gical problems (1-4). 

The role of lap in abdominal emergencies it was
analyzed showing good results in the treatment of acu-
te cholecystitis, appendicitis and gynaecological di-
seases. In the management of cholecystitis, laparoscopy
is considered already the gold standard while in the
suspicious of appendicitis laparoscopic abdominal ex-

ploration is recommended in young female allowing
differential diagnosis with ovarian disease (1-3). 

In literature there are only few reports that describe
the role of laparoscopy in emergency surgery in elderly
people.  

It was showed that in over 65-years-old patients,
laparoscopy when feasible decreases wound compli-
cations, post-operative ileus and intraoperative blood
loss, reducing also the need of post-operative reha-
bilitation. However, it was highlight that laparoscopy
could be contraindicated due to its physiological al-
teration in patients with comorbidities (5).

The aim of this study is to analyze the minimal in-
vasive approach in the management of surgical emer-
gencies in over 70-years-old patients. 

Patients and methods

From January 2013 to December 2014, 159 over
70-years-old patients underwent abdominal emergency
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surgery at the General and Emergency Surgery O.U.
of the Policlinic of Palermo. Among those, 75 patients
were managed by a laparoscopic approach and 84 un-
derwent traditional open surgery.

Data were collected from the hospital database and
from patients’ schedules. 

Patients were grouped according to the admission
diagnosis and for each disease it was analyzed the ave-
rage operative time (OT), the conversion rate, the mor-
bidity rate according to Clavien score 3-4 and the mor-
tality rate for patients managed by open surgery and
by laparoscopy.

These data were compared using Chi-square test
to verify statistical significance in mortality rate and
morbidity rate between open and laparoscopic grou-
ps (E0: there aren’t difference in mortality /morbidity
rate between the open and laparoscopic group) and
using the T-test for OT (E0: to prove that there is no
difference between the groups).

The exclusion criteria to laparoscopy were presence
of hemodynamic instability, patient’s performance sta-
tus, anesthesiologist contraindications, technical con-
traindications and surgeons’ skill.

Results 

From January 2013 to December 2014, 159 over
70-years-old patients underwent emergency surgery
in the General and Emergency surgery O.U. of the Po-
liclinic of Palermo 

Among those 75 patients were managed by a la-
paroscopic approach and 84 underwent traditional
open emergency surgery.

There were 29 small bowel emergencies; 67 colo-
nic acute diseases or obstruction; 17 appendicitis; 4
complicated ventral or groin hernia; 6 gastro-duodenal
ulcer diseases; 36 acute cholecystitis.

Data on OT, morbidity and mortality rates for the
several diagnoses are showed in Tables 1, 2, and 3. 

13 patients underwent emergency lap for small bowel

emergency while in 16 patients open operations were
performed. Only a procedure was converted to open sur-
gery. T-Test to compare OT verify that there wasn’t dif-
ference between the groups (p=0,4) (Table 1). Chi-squa-
re test for morbidity rate (0,25<p<0,9) and for morta-
lity rate (0,25<p<0,9) demonstrate that there aren’t dif-
ferences between the groups (Tables 2, and 3).

For colonic acute disease 31 patients underwent
emergency laparoscopic surgery, while 36 were ma-
naged in open. T-Test to compare OT (p=0,35)
showed no differences between the groups (Table 1).
Chi-square test for morbidity rate (p: 0,25<p<0,9) and
for mortality rate (0,25<p<0,9) show no differences
between the groups (Tables 2, and 3).

9 patients underwent emergency lap for appendi-
citis while 8 patients underwent emergency open sur-
gery. T-Test to compare OT (p=0,22) shows no dif-
ferences between the groups (Table 1). Chi-square test
for morbidity rate (0,05<p<0,1) and for mortality rate
(0,25<p<0,9) show no differences between the grou-
ps (Tables 2 and 3).

2 patients underwent lap emergency surgery for
complicated ventral hernia, 2 were submitted to open
repair. T-Test to compare OT (p=0,12) found no dif-
ferences between the groups (Table 1). Chi-square test
for morbidity rate (p>0,9) and for mortality rate
(p>0,95) reveal that there are not differences between
the groups (Tables 2 and 3).

We observed 3 cases of gastro-duodenal perfora-
tions from ulcers managed with emergency lap and
3 patients by emergency open surgery T-Test to com-
pare OT didn’t found differences (p=0,9) (Table 1).
Chi-square test for morbidity rate (p>0,9) and for mor-
tality rate (p>0,95) show no differences between the
groups (Tables 2 and 3).

17 patients underwent emergency lap for acute cho-
lecystitis, 19 cases of cholecystitis were managed in
open. T-Test to compare OT results p: 0,0002 (Ta-
ble 1), lap group showing lower OT. Chi-square test
for morbidity rate (0,1<p<0,25) and mortality rate
(0,25<p<0,9) show no differences (Tables 2, and 3).

TABLE 1 - OPERATIVE TIME IN LAP AND OPEN GROUPS FOR THE SEVERAL DISEASES.

Cause of acute abdomen Operative Time T-Test (p-value)
Average (St. Dev.), min

Lap Open

Small bowel emergency 138 (36.5) 150 (37.1) 0,4
Colonic acute disease or obstruction 243 (30.9) 232 (58.7) 0,35
Appendicitis 61 (7.8) 68 (14.4) 0,22
Ventral or groin hernia 93 (4.2) 120 (14.1) 0,12
Gastro-duodenal ulcer disease 102 (33.6) 98 (38.2) 0,9
Cholecystitis 62 (25.6) 100 (28) 0,0002
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Discussion 

Surgical care on senior patients is complex due to the
presence of multiple comorbidities which can lead to in-
creased postoperative complications (5-12).  

Watt et al. reported that emergency laparotomies are
related to worse outcomes in elderly people aged >70 years
with a 30 day mortality of 22% and 1-year mortality of
38% (13). 

The 30-day morbidity is reported to be around 58%
and is influenced by a number of independent risk fac-
tors such as dysrhythmia, vascular disease and renal di-
sease but the number of comorbidities alone should not
suggest a limited treatment (12).  

Allen et al. showed that elderlies (aged>80) have an
increased rate of emergency admissions and even thou-
gh receive lower levels of aggressive interventions and re-
sources than younger patients (11). 

Undoubtable, as the population is aging, the num-
ber of old patients will rise, so an improvement in their
treatment is needed. 

Laparoscopic surgery is approved as a feasible and safe
alternative in the approach to almost all abdominal emer-
gencies and could be a good option also in elderlies of-
fering the best known advantages of the minimal inva-
sive surgery (1-3, 14). 

In the lasts years, the number of elderly patients ma-
naged with lap has increased also in our O.U. even if this
approach in elderlies has some restrictions due to ane-
sthesiologist problems, critical clinical conditions and te-
chnical contraindications. 

Of course, the physiologic demands of laparoscopy
should be considered before recommending it as sur-
gical treatment (5). As known, the CO2 pneumope-
ritoneum tends to induce alterations on acid-base ba-
lance, blood gas balance and cardiovascular and pul-
monary physiology, severe septic state (30). Most of
these changes should not result in clinical significan-
ce but in elderly patients with comorbid conditions they
could evolve in decreased cardiopulmonary reserve and
moreover in patients with severe cardiopulmonary di-
sease the hypercarbia could lead to significant acido-
sis (6, 7). The abdominal insufflation could also pro-
duce changes in pulmonary mechanics, where diaph-
ragmatic excursion could become limited and the pa-
tient may show a rise in peak airway pressures and a
decline in vital capacity (6). In addition, the intra-ab-
dominal pressure and the Trendelenburg position could
worsen gastroesophageal reflux and aspiration risk in
susceptible patients (7). 

Intra-abdominal pressure produces alterations in
hemodynamic function that may alter cardiac func-
tion and the perfusion of vital organs. The increasing
intra-abdominal pressure is associated with the decrease
of venous return to the heart and could induce ta-
chycardia, decreases vascular perfusion and reduces re-
nal and hepatic function (6, 8, 10). 

Our data showed similar morbidity rate even for
the lap or the open approach, so, not correlating com-
plication rate to the surgical management modality
applied. 

In regards to the different diagnoses Ingrham et

TABLE 2 - MORBIDITY IN THE LAP AND OPEN GROUP.

Cause of acute abdomen N. of patients Morbidity (%) Chi-square 
Lap Open Lap Open (p-value)

Small bowel emergency 13 16 7.7 18.7 0,25<p<0,9   
Colonic acute disease or obstruction 31 36 12,9 19,4 0,25<p<0,9   
Appendicitis 9 8 0 25 0,05<p<0,1  
Ventral or groin hernia 2 2 0 0 p>0,9  
Gastro-duodenal ulcer disease 3 3 0 0 p>0,9  
Cholecystitis 17 19 0 10,5 0,1<p<0,25

TABLE 3 - MORTALITY IN THE LAP AND OPEN GROUP.

Cause of acute abdomen N. of patients Mortality (%) Chi-square
Lap Open Lap Open (p-value)

Small bowel emergency 13 16 7,7 6,2 0,25<p<0,9   
Colonic acute disease or obstruction 31 36 3,2 5,5 0,25<p<0,9   
Appendicitis 9 8 0 12,5 0,25<p<0,9   
Ventral or groin hernia 2 2 0 0 p>0,95   
Gastro-duodenal ulcer disease 3 3 0 0 p>0,95   
Cholecystitis 17 19 0 5,3 0,25<p<0,9
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al. analyzed a series of 32.683 patients collected from
the ACSNSQIP database in 222 U.S. hospitals and
concluded that laparoscopic appendectomy is asso-
ciated with lower overall morbidity in selected patients.
However, patients with complicated appendicitis
may have a greater risk of organ space surgical site in-
fection (15). Thereaux shows that lap is a safe and fea-
sible procedure with a low conversion rate (3.5 %) and
an affordable morbidity rate derived from intra-ab-
dominal abscess (7.1%) (16, 17); in accordance, our
data show no difference between open and lap ma-
nagement of acute appendicitis in elderlies. 

Lap is considered the gold standard for the sur-
gical management of the gallbladder acute disease
each one in simple forms than in gangrenous or
emphysematous cholecystitis for either young or old
peoples (3, 18). The feasibility and safety of lapa-
roscopic approach for acute cholecystitis in >70-years-
old patients was proposed by a retrospective study
on 73 patients (19). However, a recent meta-analy-
sis of Yang et al. containing 14645 patients affected
by acute cholecystitis indicates that age >65 years,
male gender, acute cholecystitis, thickened gallbladder
wall, diabetes mellitus and previous upper abdomi-
nal  surgery  were significantly associated with in-
creased risk of conversion (20). In our analysis com-
parable rates of morbidity and mortality were found
even in open and lap approach and reduced OT in
the lap group.

Complicated diverticulitis can be treated with lap
(21-26). Gentile et al. show that in patients with a
middle age of 64.8 suffering II-III Hinchey grade, la-
paroscopic lavage and drainage are related to lower
operative risk, lower morbidity and mortality rates
as well as shorter hospital stay in comparison to Hart-
mann procedures with the possibility to avoid stoma
(20). Several articles described the absence of sub-
stantial differences between open and laparoscopic
Hartmann’s procedure (22-24). Minimally invasive
approach should be considered for patients without
systemic toxicity and in experienced centres (31). It
is interesting to note that in our study, we found equi-
valence between the two approaches also in elderly
people even if we did not perform distinction by gra-
des. 

Khubuthiya et al. proposed the use of laparosco-
pic approach as the first diagnostic tool in the ma-
nagement of penetrating abdominal trauma; using the
same approach for therapeutic purposes (27-29). In
a recent Cochrane Review, it has been demonstrated
the feasibility of laparoscopy in the treatment of perfo-
rated peptic ulcer disease (29). Our retrospective study
shows comparable morbidity and mortality rate and
similar OT between open and laparoscopic approa-
ch also in elderlies.

Conclusions

In conclusion, we found not relevant differences
between the open and laparoscopic management of
the most common abdominal surgical emergencies in
elderlies. One of the limitations of this study is due
to the small sample size, being a single center study
without randomization for the participants in lapa-
roscopic and open surgery. 

Minimally invasive approach could likely be offered
in the emergency management in elderlies as well as
in general population through a widespread surgeons’
lap skills and the improvement of anesthesia teams’
lap management.

Further studies will be needed to validate these re-
sults.

Acknowledgements 
We thank Doctor Sahara Seidita who provided the

English language revision.

Ethics, consent and permissions
Informed consent was obtained from the partici-

pants to the study.
The study will meet and conform to the standards

outlined in the Declaration of Helsinki and Good Epi-
demiological Practices.

Consent to publish was obtained from the parti-
cipants to the study.

Competing interests 
The authors declare that they have no competing

interests.

Authors’ contributions
GC, FN, RT have made substantial contributions

to conception and design, analysis and interpretation
of data; FN, TF have made substantial contributions
to acquisition of data;   RT, GS, GS, LL   have been
involved in drafting the manuscript and revising it cri-
tically for important intellectual content; GC, GS, GS
and GG have given final approval of the version to
be published; GC, FN, RT, TF, GS, GS, LL, GG
agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or in-
tegrity of any part of the work are appropriately in-
vestigated and resolved.

1 Open_COCORULLO.qxp_-  05/10/16  10:08  Pagina 111

Copyright © 2016 CIC Edizioni Internazionali Unauthorized reproduction of this article is prohibited.



112

G. Cocorullo et al.

1. Ning N, Xia SY, Ma B, Li R, DU X. Application of laparoscopic
technique in acute abdomen of gastrointestinal surgery. Zhonghua
wei chang wai ke za zhi. 2013;16(10):960-2.

2. Navez B, Navez J. Laparoscopy in the acute abdomen. Best Pract
Res Clin Gastroenterol. 2014;28(1):3-17. 

3. Agresta F, Ansaloni L, Baiocchi GL, Bergamini C, Campanile FC,
Carlucci M, et al. Laparoscopic approach to acute abdomen from
the Consensus Development Conference of the Società Italiana di
Chirurgia Endoscopica e nuove tecnologie (SICE), Associazione
Chirurghi Ospedalieri Italiani (ACOI), Società Italiana di Chirurgia
(SIC), Società Italiana di Chirurgia d’Urgenza e del Trauma (SI-
CUT), Società Italiana di Chirurgia nell’Ospedalità Privata (SICOP),
and the European Association for Endoscopic Surgery (EAES). Surg
Endosc. 2012;26(8):2134-64.

4. Ukkonen M, Kivivuori A, Rantanen T, Paajanen H. Emergency
Abdominal Operations in the Elderly: A Multivariate Regression
Analysis of 430 Consecutive Patients with Acute Abdomen.
World J Surg. 2015.

5. Bates AT, Divino C. Laparoscopic surgery in the elderly: a review
of the literature. Aging Dis 2015; 6(2):149-55; doi:
10.14336/AD.2014.0429. 

6. Safran DB, Orlando R. Physiologic effects of Pneumoperitoneum.
Am J Surg. 1994;167(2):281-6. 

7. O'Malley C, Cunningham AJ. Physiologic changes during lapa-
roscopy. Anesthesiol Clin North America. 2001;19(1):1-19. 

8. Demyttenaere SV, Feldman LS, Bergman S, Gholoum S, Moriel-
lo C, Unikowsky B, et al. Does aggressive hydration reverse the ef-
fects of pneumoperitoneum on renal perfusion? Surg Endosc.
2006;20(2):274-80.  

9. Cappello M, Randazzo C, Peralta S, Cocorullo G.  Subcutaneous
emphysema, pneumomediastinum and pneumoperitoneum after
diagnostic colonoscopy for ulcerative colitis: a rare but possible com-
plication in patients with multiple risk factors. Int J Colorectal Dis.
2011;26(3):393-394.

10. Demyttenaere S, Feldman LS, Fried GM. Effect of pneumoperi-
toneum on renal perfusion and function: a systematic review. Surg
Endosc. 2007;21(2):152-60. 

11. Allen J, North JB, Wysocki AP, Ware RS, Rey-Conde T. Surgical
care for the aged: a retrospective cross-sectional study of a natio-
nal surgical mortality audit. BMJ open. 2015;5(5):e006981.

12. Kenig J, Richter P, Olszewska U, Żychiewicz B. The Prognostic Role
of Comorbidities in Older Patients Qualified for Emergency Ab-
dominal Surgery. PJS. 2015;86(12):569-75. 

13. Watt DG, Wilson MSJ, Shapter OC, Patil P. 30-Day and 1-year
mortality in emergency general surgery laparotomies: an area of con-
cern and need for improvement? Eur J Trauma Emerg Surg. 2014;
doi: 10.1007/s00068-014-0450-3.

14. Di Saverio S. Emergency laparoscopy: a new emerging discipline
for treating abdominal emergencies attempting to minimize costs
and invasiveness and maximize outcomes and patients' comfort.
J Trauma Acute Care Surg. 2014;77(2):338-50.

15. Ingraham AM, Cohen ME, Bilimoria KY, Pritts TA, Ko CY, Espo-
sito TJ. Comparison of outcomes after laparoscopic versus open
appendectomy for acute appendicitis at 222 ACS NSQIP hospi-
tals. Surgery. 2010;148(4):625-37.

16. Thereaux J, Veyrie N, Corigliano N, Servajean S, Czernichow
S, Bouillot, JL. Is laparoscopy a safe approach for diffuse ap-
pendicular peritonitis? Feasibility and determination of risk fac-
tors for post-operative intra-abdominal abscess. Surg Endosc.

2014;28(6):1908-13.
17. Cocorullo G, Fontana T, Falco N, Tutino R, Agrusa A, Scerrino

G, Gulotta G. Crohn’s Disease; Surgery and Crohn’s Disease. Sprin-
ger. 147-151.

18. Agrusa A, Romano G, Cucinella G, Cocorullo G, Bonventre S, Sa-
lamone G, et al. Laparoscopic, three-port and SILS cholecystec-
tomy: a retrospective study. G Chir. 2013;34(9-10):249.

19. Guerriero O, D'Amore E, Di Meo E, Santagata A, Robbio G, De
Paola P, et al. Laparoscopic surgery for acute cholecystitis in the el-
derly. Our experience. Chir Ital. 2007;60(2):189-97.

20. Yang TF, Guo L, Wang Q. Evaluation of Preoperative Risk Fac-
tor for Converting Laparoscopic to Open Cholecystectomy: A Meta-
Analysis. Hepatogastroenterology. 2014;61(132):958-65. 

21. Gentile V, Ferrarese A, Marola S, Surace A, Borello A, Ferrara Y,
et al.  Perioperative and postoperative outcomes of perforated di-
verticulitis Hinchey II and III: open Hartmann's procedure vs. la-
paroscopic lavage and drainage in the elderly. Int J Surg.
2014;12(2):86-9. 

22. Turley RS, Barbas AS, Lidsky ME, Mantyh CR, Migaly J, Scar-
borough JE. Laparoscopic versus Open Hartmann's Procedure for
the Emergency Treatment of Diverticulitis: A Propensity-Matched
Analysis. Dis Colon Rectum. 2013;56(1):72. 

23. Cappello M, Bravatà I, Cocorullo G, Cacciatore M, Florena AM.
Splenic littoral cell hemangioendothelioma in a patient with Crohn's
disease previously treated with immunomodulators and anti-TNF
agents: a rare tumor linked to deep immunosuppression. Am J Ga-
stroenterol. 2011;106(10):1863-5. doi: 10.1038/ajg.2011.204. No
abstract available. 

24. Letarte F, Hallet J, Drolet S, Boulanger-Gobeil C, Bouchard A, Gré-
goire RC, et al. Laparoscopic versus open colonic resection for com-
plicated diverticular disease in the emergency setting: a safe choi-
ce? A retrospective comparative cohort study. Am J Surg.
2015;209(6):992-8. doi: 10.1016/j.amjsurg.2014.07.017. 

25. Giaccaglia V, Antonelli MS, Addario Chieco P, Cocorullo G, Ca-
vallini M, Gulotta G. Technical characteristics can make the dif-
ference in a surgical linear stapler. Or not? J Surg Res.
2015;197(1):101-6. doi: 10.1016/j.jss.2015.03.096. Epub 2015
Apr 2.

26. Cirocchi R, Trastulli S, Vettoretto N, Milani D, Cavaliere D, Ren-
zi C, et al. Laparoscopic peritoneal lavage: a definitive treatment
for diverticular peritonitis or a "bridge" to elective laparoscopic sig-
moidectomy? A systematic review. Medicine (Baltimore).
2015;94(1):e334.

27. Khubutiya MS, Yartsev PA, Guliaev AA, Levitsky VD, Tlibekova
MA. Laparoscopy in blunt and penetrating abdominal trauma. Surg
Laparosc Endosc Percutan Tech. 2013;23(6):507-12.

28. Guercio G, Tutino R, Falco N, Cocorullo G, Salamone G, Lica-
ri L, et al. Solitary metastasis from melanoma causing bowel perfo-
ration. Ann Ital Chir. 2015;86.

29. Sanabria A, Villegas MI, Morales Uribe CH. Laparoscopic repair
for perforated peptic ulcer disease. Cochrane Database Syst Rev.
2005;19(4):CD004778.

30. Sartelli M, et al. Global validation of the WSES Sepsis Severity Sco-
re for patients with complicated intra-abdominal infections: a pro-
spective multicentre study (WISS Study). World J Emerg Surg. 2015
Dec 16;10:61. doi: 10.1186/s13017-015-0055-0. eCollection 2015.

31. Cocorullo G, et al. Three-port colectomy: reduced port laparoscopy
for general surgeons. A single center experience. Ann Ital Chir. 2016
Mar 10;87. pii: S0003469X16024891. [Epub ahead of print].

References

1 Open_COCORULLO.qxp_-  05/10/16  10:08  Pagina 112

Copyright © 2016 CIC Edizioni Internazionali Unauthorized reproduction of this article is prohibited.




