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I. INTRODUCTION 

Plaintiff, the personal representative of the Estate of Bessie 

Ritter, sued defendants Prestige Care and Northwest Country Place, 

Inc. for negligence and violation of Washington’s Vulnerable Adults 

Act (“VAA”). Both claims concern defendants’ alleged failure to 

treat Ms. Ritter’s constipation, which plaintiff argues caused a cecal 

volvulus to develop, resulting in Ms. Ritter’s death. Defendants filed 

a motion for summary judgment, arguing that plaintiff’s expert 

testimony on causation was inadmissible under the Frye test. The 

trial court agreed and granted summary judgment. Plaintiff now 

appeals the trial court’s order granting summary judgment. 

II. RESTATEMENT OF ISSUES PERTAINING TO 

APPELLANTS’ ASSIGNMENTS OF ERROR 

 

1. Whether the trial court properly granted summary 

judgment because plaintiff failed to establish that her expert’s 

opinion on causation was based on a generally accepted scientific 

theory. 

2. Whether the trial court properly denied a motion for 

reconsideration on the same grounds. 
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III. STATEMENT OF THE CASE 

On July 25, 2014, Ms. Ritter was admitted to Liberty Country 

Place (“NCPI”), a nursing home in Centralia, Washington. CP 1-2, 

8. Part of Ms. Ritter’s care plan included the house bowel protocol. 

CP 504, 506-507. On August 30, 2014, Nurse Harmony Spencer 

gave Ms. Ritter Milk of Magnesia, per the house bowel protocol. CP 

379. The next day, on August 31, 2014, Ms. Ritter still had not had a 

bowel movement, so Nurse Garrett administered a Dulcolax 

suppository. CP 389. By the following evening, September 1, 2014, 

Ms. Ritter had vomited more than once and a nurse noted that her 

abdomen was firm and tender. That night, the nurse sent Ms. Ritter 

to the hospital. CP 390, 392. 

After arriving at Providence Centralia Hospital Emergency 

Department, Ms. Ritter underwent imaging studies and a doctor 

diagnosed a small bowel obstruction and acute renal failure. CP 395-

403. A different doctor consulted on Ms. Ritter’s treatment later that 

night and diagnosed her with abdominal pain secondary to bowel 

obstruction of unclear etiology, likely from adhesions. CP 409. 
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Ms. Ritter underwent surgery but she ultimately died a few 

days following the surgery. CP 2, 424-27. A pathology report on 

September 5, 2014 diagnosed Ms. Ritter with, among other things, 

serosal adhesions. CP 340-41. 

Plaintiff then filed this lawsuit, alleging that the NCPI staff 

failed to monitor Ms. Ritter’s bowel movements, failed to act on her 

lack of bowel movements and failed to answer her call light. CP 2. 

Plaintiff claims that those alleged failures caused Ms. Ritter’s death. 

Id. Specifically, plaintiff argued that defendants’ negligence caused 

Ms. Ritter to develop a cecal volvulus, resulting in the rupture of her 

colon and, ultimately, her death.
1
 CP 1-3; 484-86.  

In support of this theory, plaintiff relied on the testimony of 

three expert witnesses. This appeal, however, concerns only one of 

plaintiff’s experts, Teresa Brentnall, M.D. (“Dr. Brentnall”). CP 

481-487. Dr. Brentnall was the only of plaintiff’s experts to testify 

regarding causation. RP 18:11-18. 

Defendants filed a motion for summary judgment arguing, 

inter alia, that the underlying scientific theory supporting Dr. 

                         

1
 A cecal volvulus is a twisting of the colon. 
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Brentnall’s opinion on causation was not generally accepted in the 

scientific community under the “Frye test.” CP 336-354; 622-634. 

The trial court agreed and entered an order of summary judgment in 

favor of defendants. CP 764-65; RP 22:1-4. 

Plaintiff now appeals that order, arguing that the trial court 

improperly applied Frye’s standard for evaluating the admissibility 

of expert testimony to Dr. Brentnall’s opinion on causation. 

IV. ARGUMENT 

Plaintiff’s primary contention on appeal is that the trial court 

improperly applied the Frye test for admitting expert testimony on 

causation. Plaintiff argues that Anderson v. Akzo Nobel Coatings, 

Inc., 172 Wn.2d 593, 260 P.3d 857 (2011), forecloses application of 

Frye to Dr. Brentnall’s opinion.  

Plaintiff misconstrues both Anderson and the trial court’s 

ruling. The trial court granted summary judgment because plaintiff 

failed to identify a single piece of medical literature that supports the 

scientific theory that constipation causes a cecal volvulus. As this 

scientific theory – that constipation causes a cecal volvulus – was 

included in the differential diagnosis that plaintiff’s expert used to 
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conclude that defendants caused Ms. Ritter’s death, the trial court 

properly excluded this opinion and granted summary judgment. 

This court reviews de novo the trial court’s application of the 

Frye standard. Anderson, 172 Wn.2d at 600. Summary judgments are 

also reviewed de novo, “with all inferences taken in favor of the 

nonmoving party.” Id. 

a. Expert testimony under Frye. 

Expert testimony is required to prove causation when 

knowledge beyond that of an ordinary layperson is needed to 

understand the issue. Reese v. Stroh, 128 Wn.2d 300, 308, 907 P.2d 

282 (1995). Accordingly, when a plaintiff fails to produce admissible 

testimony from a qualified medical expert that defendant caused the 

alleged injuries, the trial court must grant summary judgment in 

defendant’s favor. Id.  

The admissibility of expert testimony is governed by ER 702, 

which allows for the admission of expert testimony that will aid the 

jury in understanding matters requiring more than lay knowledge. 

Anderson, 172 Wn.2d at 600–01. If an expert’s opinion is based on 

novel scientific evidence, however, then it must satisfy the threshold 
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standard announced in Frye v. United States, 293 F 1013 (D.C. Cir. 

1923). See State v. Copeland, 130 Wn.2d 244, 259, 922 P.2d 1304 

(1996) (so stating). 

The Frye standard restricts the admission of expert testimony to 

opinions that are based on theories or principles that are generally 

accepted in the relevant scientific community. Id. at 261. Because 

judges and juries lack the expertise required to determine whether a 

challenged scientific theory is reliable, the Frye standard requires 

courts to defer to scientists in the relevant scientific community. Id. at 

259. The Frye standard is a critical threshold test designed to filter out 

expert testimony that is based on unreliable scientific theories or 

methodologies. Id. at 255. 

Frye requires a party to show two things before a qualified 

expert may testify to causation: (1) proof of reliance on a generally 

accepted scientific theory and (2) proof of the use of a generally 

accepted methodology to implement that scientific theory. Id. If these 

threshold steps are satisfied, then the expert testimony is admissible, 

assuming there are no other reasons to exclude the testimony. 
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The Washington Supreme Court recently explained in 

Anderson how Frye applies when causation is at issue, stating: 

The primary goal is to determine ‘whether the evidence 

offered is based on established scientific methodology.’ 

State v. Gore, 143 Wn.2d 288, 302, 21 P.3d 262 (2001). 

Both the scientific theory underlying the evidence and 

the technique or methodology used to implement it must 

be generally accepted in the scientific community for 

evidence to be admissible under Frye.  

 

172 Wn.2d at 603 (quoting State v. Gregory, 158 Wn.2d 759, 829, 147 

P.3d 1201 (2006)).   

 If a party proves that the underlying scientific theory and 

methodology is generally accepted in the scientific community, then 

the expert’s ultimate opinion as to causation – i.e. the “application of 

the science to a particular case” – is simply “a matter of weight and 

admissibility under ER 702.” Id. In other words, while the Frye 

standard does not directly apply to an expert’s ultimate opinion as to 

whether a defendant’s conduct caused an injury, the scientific theory 

and methodology that underlies that opinion must be generally 

accepted in the scientific community. If it is not, then the expert 

testimony is inadmissible. 
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b. Plaintiff misconstrues Anderson. 

 

Before applying Frye to the facts in this case, it is important to 

note that plaintiff misconstrues Anderson, defendants’ summary 

judgment motion, and the trial court’s ruling. Plaintiff argues 

repeatedly on appeal that defendants led the trial court into error by 

asking it to apply Frye to Dr. Brentnall’s ultimate opinion on 

causation, which is contrary to Anderson. This is the same misguided 

argument that plaintiff  made below. Defendants did not then, and do 

not now, argue that Frye applies to Dr. Brentnall’s ultimate opinion on 

causation. Nor did the trial court grant summary judgment on that 

basis.   

Rather, the trial court granted summary judgment because 

plaintiff failed to prove that the scientific theory underlying Dr. 

Brentnall’s opinion – that constipation causes a cecal volvulus – is 

generally accepted in the scientific community. In stark contrast to 

plaintiff’s framing of the trial court’s ruling, the trial court explained: 
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“So there was some discussion, an expert’s ultimate 

opinion, as to what caused the damage in this particular 

case. That doesn’t have to be generally accepted. The 

opinions can be varied as long as it’s based on 

something that is a methodology that is generally 

accepted, and we don’t have here.” 

 

RP 20:18-23.  

 The trial court then observed that evidence supporting the 

theory that constipation causes a cecal volvulus “is just missing.” 

Therefore, the “only conclusion [the trial court] can reach is that 

because it is not there it is not generally accepted in the scientific 

community, in the medical community.” RP 21:11-17. That is, while 

Dr. Brentnall used an accepted methodology to develop her ultimate 

conclusion on causation (a differential diagnosis), she erred in the 

application of that methodology because it included a flawed scientific 

theory that constipation causes a cecal volvulus. 

 Both below and on appeal plaintiff conflates different concepts. 

Frye applies to a determination that something can cause a result, not 

an expert’s opinion as to whether something did cause a result. 

Plaintiff asks this court to hold that Frye does not apply even to the 

threshold question of whether something can cause a result, if that 

question goes to causation. That is not what Anderson holds.   
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This court, in fact, already considered and rejected an almost 

identical argument in Lake Chelan Shores Homeowners Ass'n v. St. 

Paul Fire & Marine Ins. Co., 176 Wn. App. 168, 313 P.3d 408 (2013). 

There, the plaintiff sought to prove that “collapse” conditions occurred 

during a policy period. Id. at 172. To that end, plaintiff relied on 

experts who opined that the buildings were in “collapse” during the 

policy period, ten years before the discovery of the problem. Id. at 174.  

The defendant moved for partial summary judgment on the 

ground that that the expert testimony was inadmissible under Frye. Id. 

at 175. Specifically, the defendant argued that plaintiff’s experts “had 

no generally accepted scientific basis on which to link the current 

building decay to a state of ‘collapse’ during the [defendant’s] policy 

periods.” Id. at 174. The trial court agreed and dismissed the plaintiff’s 

collapse coverage claims. Id.  

On appeal, like plaintiff in this case, the plaintiff relied on 

Anderson in arguing that “the trial court below, like the trial court in 

[Anderson], improperly required general acceptance of its experts’ 

conclusions.” Id. at 180. The appellate court disagreed, stating that 

Anderson does not help the plaintiff because “the issue here is not the 
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scientific community’s general acceptance of [the expert’s] 

conclusions regarding the onset of the state of collapse, but instead 

whether the methodology by which those conclusions were reached is 

generally accepted.” Id. at 181. The court observed that “[defendant] 

pointed to an absence of evidence that the bases of the opinions 

offered by [plaintiff’s] experts were generally accepted and [plaintiff] 

failed to respond.” Id. at 179. Accordingly, “the trial court did not err 

in concluding that the opinions were inadmissible and that [plaintiff] 

could not prove a collapse condition existed during the coverage 

period.” Id. 

Plaintiff’s argument closely parallels the plaintiff’s 

unsuccessful argument in Lake Chalen Shores. Plaintiff incorrectly 

frames the trial court’s holding as improperly applying Frye to the 

expert’s ultimate opinion on causation. The court rejected that 

argument in Lake Chalen Shores, explaining that there is a difference 

between the ultimate issue of causation and the scientific theory and 

methodology by which that conclusion was reached. Id. at 181.  
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c. Plaintiff failed to submit evidence that her expert’s theory is 

generally accepted. 

 

Plaintiff’s expert testimony fails the first prong of Frye because 

it is not based on a generally accepted scientific theory. To allow Dr. 

Brentnall to testify that she used a differential diagnosis to conclude 

that Ms. Ritter’s constipation caused her cecal volvulus, it must be 

generally accepted that constipation can cause a cecal volvulus.   

In determining whether Frye is satisfied, courts consider “the 

available scientific literature, secondary legal authority, and cases in 

other jurisdictions.” Ruff v. Dept. of Labor & Indus., 107 Wn. App 

289, 28 P.3d 1 (2001) (citing Copeland, 130 Wn.2d at 255-256). 

“Scientific opinion need not be unanimous,” but “if there is significant 

dispute between qualified experts as to the validity of the scientific 

evidence, it may not be admitted.” Copeland, 130 Wn.2d at 255. 

i. Plaintiff cannot support the underlying scientific theory 

at issue by relying solely on Dr. Brentnall’s opinion. 

 

In opposition to defendants’ motion for summary judgment, 

plaintiff argued that Dr. Brentnall’s opinion was admissible because it 

was based on “the medical facts in this case contained in the records, 

by her experience, and by literature that shows the impact of a large 
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stool burden on the body.” CP 475. Plaintiff’s first two pieces of 

support (the medical records and her experience) are irrelevant under 

Frye. 

Under Frye, the party seeking to admit expert testimony must 

prove that the underlying scientific theory is generally accepted in the 

scientific community. Accordingly, a party cannot support the general 

acceptance of a scientific theory by pointing only to the medical 

records or their expert’s experience. See Lake Chelan Shores, 176 Wn. 

App. at 181 (stating that an expert witness’s knowledge and 

experience are not relevant under the Frye analysis).  

For example, in her Opening Brief, plaintiff attempts to support 

the underlying scientific theory by citing a quote from Dr. Brentnall 

that, in her opinion, “Patients with constipation are 7 times more likely 

to develop volvulus.” CP 485. This is precisely the kind of opinion 

evidence that is inadmissible unless it is backed up by medical 

literature showing that it is generally accepted in the scientific 

community.  
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ii. Plaintiff’s proffered scientific literature does not support 

the underlying scientific theory at issue. 

 

The court granted summary judgment because plaintiff failed to 

submit scientific literature or other evidence that supports Dr. 

Brentnall’s opinion. The literature plaintiff submitted shows that there 

are two main types of constipation, acute or chronic. The two types of 

constipation are differentiated on a temporal basis – acute constipation 

is constipation for less than nine days and chronic constipation is 

constipation that is longer than nine days. CP 348.  

In the trial court, there was a factual dispute as to the precise 

gap between Ms. Ritter’s bowel movements. This dispute might have 

been significant because Dr. Brentnall testified that it was chronic 

constipation that caused a cecal volvulus. CP 348-49, 481-487. 

However, because the two scientific articles that plaintiff provided to 

the court on causation did not support Dr. Brentnall’s theory that 

chronic constipation causes a cecal volvulus, that factual issue is 

irrelevant to the issues on appeal.
2
 The trial court expressly noted this:  

 

                         

2
 Those articles are attached to the appendix of this brief.  
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I agree there are issues about whether there was a bowel 

movement or not. That is a factual issue. There is 

enough information here that I can’t decide that. But 

that’s not determinative of the ultimate question here 

because that really comes down to the question of 

causation and that’s what the bottom line is. 

 

RP 18: 4-10. That is, because plaintiff failed to provide any support for 

the underlying scientific theory that constipation in general, whether or 

acute or chronic, can cause a cecal volvulus, the trial court granted 

summary judgment.  

The medical literature that plaintiff provided does not support 

Dr. Brentnall’s opinion.
3
 CP 485 (citing CP 524-33, 535-44). The first 

article is titled “Management of the Colonic Volvulus in 2016.” CP 

524-533. As the title suggests, the article almost exclusively discusses 

management and treatment of colonic volvulus and not the causation 

of the colonic volvulus – i.e. what to do after the condition occurs, not 

how the condition occurs. To the extent the article discusses 

                         

3
 Plaintiff also cites to two abstracts of scientific articles, without 

further discussion. CP 535-537. Abstracts of scientific articles are 

not themselves scientific literature. It is unknown who wrote the 

abstracts or what those articles say. Regardless, both abstracts are 

unhelpful because they do little more than mention a correlation 

between constipation and a cecal volvulus, not causation. That is, 

neither abstract discusses which comes first, a cecal volvulus or 

constipation. 
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constipation at all, it only identifies it as one of several risk factors, 

including a high fiber diet, frequent use of laxatives, history of 

laparotomy, and anatomic predisposition. CP 525. Designation of 

constipation as a risk factor is not proof of causation. Correlation is not 

causation.   

The second article, “Colonic Atony in Association with 

Sigmoid Volvulus: It’s Role in Recurrence of Obstructive Symptoms,” 

is also insufficient. CP 583. First, the article concerns a sigmoid 

volvulus, not a cecal volvulus. Second, the article raises a 

“chicken/egg” issue by noting that science has yet to explain which 

occurs first. It states that megacolon (a stretched out colon) could 

cause chronic constipation or chronic constipation could cause 

megacolon: 

Chronic constipation is a common malady that can have 

various causes . . . the underlying cause of the 

megacolon and constipation . . . is unknown, and it has 

not been demonstrated which comes first—megacolon 

or constipation. 

 

 CP 539.  

 At best, the scientific community has concluded that chronic 

constipation’s role in cecal volvulus formation presents a causality 
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dilemma, with neither constipation nor megacolon more likely than 

not causing the other. As a result, as the trial court aptly concluded, 

“the literature that has been provided doesn’t come close to answering 

[whether constipation can cause a cecal volvulus].” Id.   

 On appeal, plaintiff simply provides a conclusory statement that 

Dr. Brentnall’s opinion is “supported by known facts regarding the 

anatomy of the colon and by the presence of a large amount of stool in 

the colon,” and by scientific literature. Opening Brief, pp. 7, 9 (internal 

citations omitted). Because both of plaintiff’s scientific articles fail to 

support the underlying scientific theory that constipation in general, 

whether acute or chronic, can cause a cecal volvulus, it cannot be said 

that the scientific theory is generally accepted in the scientific 

community.   

iii. Because Dr. Brentnall’s scientific theory is unsupported, 

her differential diagnosis cannot support her opinion. 

 

The lack of general consensus regarding Dr. Brentnall’s 

underlying scientific theory requires affirmance of the trial court’s 

order. Plaintiff seeks to save her case by repeatedly referring to the 

differential diagnosis that Dr. Brentnall used to form her ultimate 

conclusion that constipation caused Ms. Ritter’s death, but a 
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differential diagnosis is only as good as the potential “causes” that are 

considered in the diagnosis.  

In performing a differential diagnosis, a physician opines as to 

the cause of a particular injury or symptom by working through a 

process of elimination based on a list of potential causes. Defendant 

agrees that a differential diagnosis generally is an acceptable way to 

rule out various causes for an injury, but it is not acceptable in this 

case because, in performing her differential diagnosis, Dr. Brentnall 

took a flawed scientific theory into account – constipation as a 

potential cause for a cecal volvulus.
4
 

Accordingly, the trial court did not err in granting summary 

judgment in favor of defendants. 

 

                         

4
 Dr. Brentnall’s differential diagnosis is also flawed because it was 

not based on the complete factual record, making her expert 

testimony even more unreliable and irrelevant. For example, during 

her deposition, Dr. Brentnall testified that adhesions can also cause a 

cecal volvulus but that she did not consider adhesions as an 

alternative cause of the cecal volvulus “because there was no 

evidence of adhesions per the operative notes following Ms. Ritter’s 

surgery on 9/2/14.” CP 485. However, defendants provided evidence 

of adhesions from Dr. Yancey Sloane’s report dated that same day. 

CP 409.  
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V. CONCLUSION 

The trial court did not apply Frye to plaintiff’s expert witness’s 

ultimate opinion on causation; rather, the trial court explicitly held that 

plaintiff failed to show general acceptance of the scientific theory 

underlying her expert witness’s opinion. As a result, plaintiff lacked 

admissible expert testimony regarding causation. Accordingly, the trial 

court granted summary judgment. This court should affirm. 

Respectfully Submitted this 26th day of January, 2018. 

  HART WAGNER LLP 

   

   

 By: /s/ Matthew J. Kalmanson 

  Matthew J. Kalmanson, WSB No. 41262  

Of Attorneys for Respondents 
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Summary Colonic volvulus is the third leading cause of colonic obstruction worldwide, occur­
ring at two principal locations: the sigmoid colon and cecum. In Western countries, sigmoid 
volvulus preferentially affects elderly men whereas cecal volvulus affects younger women. 
Some risk factors, such as chronic constipation, high-fiber diet, frequent use of laxatives, per­
sonal past history of laparotomy and anatomic predispositions, are common to both locations. 
Clinical symptomatology is non-specific, including a combination of abdominal pain, gaseous 
distention, and bowel obstruction. Abdominopelvic computerized tomography is currently the 
gold standard examination, allowing positive diagnosis as well as detection of complications. 
Specific management depends on the location, patient comorbidities and colonic wall viabil­
ity, but treatment is an emergency in every case. If clinical or radiological signs of gravity are 
present, emergency surgery is mandatory, but is associated with high morbidity and mortality 
rates. For sigmoid volvulus without criteria of gravity, the ideal strategy is an endoscopic detor­
sion procedure followed, within 2 to 5 days, by surgery that includes a sigmoid colectomy with 
primary anastomosis. Exclusively endoscopic therapy must be reserved for patients who are at 
excessive risk for surgical intervention. In cecal volvulus, endoscopy has no role and surgery is 
the rule. 
© 2016 Elsevier Masson SAS. All rights reserved. 

The term "volvulus" comes from the Latin "volvere" 
mc,111i119, twist. It was first described by Rokitansky in 1836 
[ 1 ]. Colonic volvulus is the third leading cause of colonic 
nbstr11Ction in the world, following colorectal cancer and 
co111pliu1ted sigmoid diverticulitis [2]. Any mobile segment 
of the colon can be affected by volvulus [3). According to 
various series in the literature, the sigmoid is involved in 
60 75'1; of cases, cecum in 25 ··· 40% of cases, transverse colon 
in 1 4':i of cases and splenic flexure in 1 % of ca~es. There are 

numerous publications in the literature, but many of these 
are dated, have low numbers of patients and inadequate 
follow-up. The aim of this review is to build a decision algo­
rithm for diagnostic and therapeutic management of colon 
volvulus. After a brief review of the epidemiology and etiol­
ogy of colon volvulus, we discuss common and specific points 
of the diagnosis and treatment of sigmoid and cecal volvulus. 

Epidemiology 

The incidence of colon volvulus varies in different regions 
of the world. Thus, in the so-called "volvulus belt", an 
endemic area that includes Africa, South America, Russia, 
Eastern Europe, the Middle East, India and Brazil, colonic 
volvulus represents 13 to 42% of all intestinal obstructions 

· Corresponding author. 
r-11,ni/ address: laurentperrot@hotmail.com (L. Perrot). 

i'ttp: / /dx.doi.org/10.1016/j.jviscsurg.2016.03.006 
1878-7886/(() 2016 Elsevier Masson SAS. All rights reserved. 
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[ ·1 i j. In "Western" countries where the incidence is low 
n,c,r th America, Western Europe, Australia), colonic volvu­
: 1. 1 cprcsents less than 5% of all intestinal obstruction. 
i 1;., lc1test large-scale epidemiological study, published by 
11.1l;ibi et al. (8], reported on 63,749cases of colonic volvu­
iw, ilmong 3,351,152 cases of intestinal obstruction over a 
CJ-vc,11 period. During this period, the authors observed a 
·.I ;1hl0 incidence of sigmoid volvulus, however, the incidence 
, d , ,-.c,1l volvulus increased by 5% per year. 

'.,111,ildrly, the volvulus location and its clinical setting 
.. ,1 v liy region. In the "volvulus belt" countries, sigmoid 
,,,[vlllus usually occurs in young men (from the 4th decade 
11nw0rcl with a male:female sex-ratio of 4: 1 ). For this rea­
·. en, ,omP authors consider that endemic sigmoid volvulus 

, riiffcrcnt clinical entity than sporadic volvulus [9). In 
Western countries, sigmoid volvulus preferentially affects 
dderly males (age> 70) while cecal volvulus affects some­
what younger females (age"' 60), as highlighted in the study 
by Hillobi ct al. [8]. 

Etiology 

The etiology of colon volvulus is probably multifactorial. 
Some factors are common to all locations of volvulus, such 
;is chronic constipation, high fiber diet, frequent use of lax­
;;t ives, history of laparotomy and anatomic predisposition. 

Dolicho-sigmoid, the presence of an elongated sigmoid 
color1 011 a narrow mesenteric base, is the most com­
monly cited predisposing factor for sigmoid volvulus. An 
a11<1lornical study performed on 590cadavers demonstrated 
0th11ic anatomical differences [1 OJ. The length and height 
of the sigmoid were significantly longer and the root of 
the rncsosigmoid narrower in Africans, with no difference 
between men and women. In the case-control study of 
Akinhuotu et al. [11), there was a significant increase in 
tl1•.· lfc1111,tl1 of the mesosigmoid, the maximum width of the 
mesosigmoid and the lumenal circumference of the colon 
in patients who underwent surgery for sigmoid volvulus. 
However, there was no significant difference in the maxi­
mal width of the mesosigmoid root. The authors concluded 
thilt the combination of a high and wide mesosigmoid with 
c1 11c11 row root predisposed to sigmoid volvulus. While there 
ctre clearly anatomical predispositions, it remains unclear 
whether they are congenital or acquired [12]. 

Aniltomical predispositions have also been reported for 
cPcal volvulus. Thus, cecal volvulus may be linked to failure 
of p;iriet;il fixation of the ileocecal region during embry­
ol011ir"al counterclockwise cecal rotation from the left side 
of t·h; abdomen towards the right iliac fossa. In an autopsy 
series of 125 cadavers, Ballantyne et al. observed a com· 
plctc absence of ileocecal attachment in 11% of cases and 
,Peal hypermobility allowing rotation in 26% of cases (2). 

Some risk factors are more specific to cecal volvulus 
,11rh c1s history of previous colonoscopy, laparoscopy and 
pregnancy [13]. Other risk factors favor the development 
of sigmoid volvulus, such as diabetes, neuropsychiatric his­
tory leading to reduced autonomy, institutional placement 
;ind prolonged bed rest. Finally, in younger patients, sig­
moid volvulus is often associated with megacolon due to such 
c;Hrses c1s Hirschsprung's or Chagas disease [4). 

Pathophysiology 

111 si11moid volvulus, mesosigmold twisting of up to 180' 
i'., co;;sidered physiological. In approximately 2% of cases, 
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Figure 1. Mesenterlco-axfal sigmoid volvulus: CT appearance. 
Slices 1 through 4 are localized on the schematfc drawing. Identified 
points 5 and 6: 5: proximal limb; 6: distal limb. 
Image from Lubrano et al. [17], © 2012 Elsevier Masson SAS. All 
rights reserved. 

the volvulus reduces spontaneously [2]. Torsion beyond 180' 
leads to complications such as colonic obstruction, ischemia 
or necrosis with perforation. For unknown reasons, the twist 
preferentially occurs in the counterclockwise direction In 
70% of cases [14). Fibrosis of the mesosigmold, seen in 86% 
of operated patients, is more a result than a cause of the 
torsion, due to cicatrization after reversible ischemia in the 
relapsing forms of volvulus [15). During sigmoid volvulus, 
colonic distension causes an increase in intralumenal pres­
sure, which results in decreased capillary perfusion; this 
mural ischemia is aggravated by mesocolic vessel occlu­
sion by mechanical phenomena of compression and axial 
rotation [16). Early mucosa! ischemia promotes bacterial 
translocation and bacterial gas production, further increas· 
Ing colonic distension and toxic phenomena. If colonic 
torsion Is not promptly reversed, this creates a vicious circle 
leading to colonic necrosis and lschemia-reperfusion. These 
phenomena result in a state of mixed septic and cardiovas­
cular shock. Figs. 1 and 2 describe the two mechanisms of 
torsion In sigmoid volvulus, with axial mesocolic volvulus 
being more common than organo-axial volvulus (75% vs. 25% 
[17)). 

There are two distinct anatomical types of cecal volvu­
lus (Fig. 3): axial rotation of the ileocecal region around 
its mesentery, generally in a clockwise direction (90%) and 
anterior-superior folding of the cecum without axial rota­
tion, commonly called cecal bascule [4]. Cecal bascule is 
less common than true rotation of the tleocecal region 
and causes less vascular compromise since there is no true 
mesenteric torsion [18). 
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Figure 2. Organo-axial sigmoid volvulus: CT appearance. Slices 1 
through '1 ;ire localized on the schematic drawing. Identified points 5 
,inrl h: ',: proximal limb; 6: distal limb. 
lma~P from Lubrano et al. [17), © 2012 Elsevier Masson SAS. All 
r iqht, rrv•r ved. 

Clinical symptomatology 

At whatever site colonic volvulus occurs, clinical sympto­
matology is non-specific. Sigmoid volvulus presents with 
;i clinical triad of abdominal distension, low abdominal 
crampy pain with constipation, and vomiting (usually a late 
oymptom). In 30-41% of cases, patients report previous 
episodes of abdominal distention [4]. This triad is more com· 
rnon in endemic than sporadic volvulus (88% versus 33%) [19]. 
In the "volvulus belt" countries, the clinical presentation 
rnoy he acute with peritonitis and shock. In this fulminant 
clinical presentation, the prognosis is poor because colonic 
necrosis and perforation have already occurred by the time 
the patient first presents for care [20]. 

B 

Fig11re 3. Anatomic types of cecal volvulus. A. lleccecal volvulus. 
fl. (pr"l b;i,cule. 
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Figure 4. Sigmoid volvulus: abdominal plain X-ray. Coffee bean­
shaped image corresponding to the two limbs of the volvulized 
segment, the top of the loop riding up into the right subcostal 
region. 

Conversely, in Western countries, the patient usually 
presents 3 to 4 days after the onset of symptoms [Z 1). 
The classic patient is elderly, institutionalized, and under 
psychotropic medications that cause chronic constipation. 
The history should elicit the above-mentioned risk factors, 
including a personal history of previous sigmoid volvulus, 
which is present in 30-40% of cases. Initial clinical examina­
tion is often difficult due to abdominal distension associated 
with colonic obstruction of several days duration; if there 
are no signs of peritoneal irritation, as is often the case, 
this may result in a delay in diagnosis. Classically, asymmet­
ric gaseous abdominal distention associated with emptiness 
of the left iliac fossa is pathognomonic for sigmoid volvulus 
[6]. 

In cecal volvulus, the clinical presentation is also 
non-specific, combining in varying degrees: intermittent 
episodes of abdominal distension, crampy abdominal pain, 
constipation, nausea and vomiting. In the "mobile cecum 
syndrome", these episodes may spontaneously resolve and 
then recur [22). Typically, the pain resolves along with 
resumption of Intestinal transit. In other cases, cecal 
volvulus may present with a picture of acute intestinal 
obstruction. 

Laboratory tests do not point specifically to the diagnosis. 
They are only a reflection of bowel obstruction and/or sep­
sis: fluid and electrolyte disorders, hypokalemia, azotemia, 
leukocytosis, inflammatory syndrome, or even bleeding dis­
orders when bowel necrosis is present. 

Imaging 

In the past, abdominal plain X-rays (Fig. 4) and water-soluble 
contrast enema were the key diagnostic examinations. 

Currently, these two techniques have been virtually 
abandoned in favor of CT scan, particularly for the initial 
episode where CT will confirm the diagnosis with near 
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F1~urc 5. CT signs of sigmoid volvulus: a: arrow: "bird's beak" sign at the junction of the torsed loop and the point of torsion; b: arrow: 
"l,ird's beak" sign at the junction of the dilate<i loop and the zone of torsion: 1: air-filled dilated left colon proximal to the volvulus; 2: 
cnpir,us fecal loading of the cecum; c: arrow: "whirl sign": 1: air-filled volvulized loop, with a virtual wall; 2: dilated left colon upstream 
frnm the volvulus with air-fluid levels. 

100l sensitivity and > 90% specificity [23,24]. Due to its 
volume acquisition, CT allows multiplanar reconstruction 
'Ii~ t f ilcilitates definitive diagnosis. 

It ~ho eliminates other possibilities from the differential 
rli,,CJIH1sb, particularly obstructing colorectal carcinoma at 
tile rectosigmoid junction. 

Numerous characteristic findings on CT scan have been 
described in the literature, including the "bird's beak" 
appearance created by the two limbs of the twisted colonic 
segment joining at the point of torsion, or a "coffee bean" 
irnage on the frontal reconstruction (Fig. 5), which is also 
often evident on abdominal plain films (Fig. 4), correspond­
ing to the loop of the volvulized sigmoid. 

/\ "swirl" or "whirl" sign has also been described, cor­
r csponding to the point of torsion around which the bowel 
loops ilnd mesenteric vessels are wrapped (Figs. 5 and 6), 
arid the "X-marks-the-spot sign", corresponding to transi­
tion points of each limb crossing at the same place, and 
the "split wall sign" linked to a tomographic image of the 
sigmoid loop wrapped around its mesentery that sometimes 
gives the impression of two separate digestive structures. 

CT con also show indirect signs such as dilated proximal 
int,,,stine and colon when the ileocecal valve is incompe­
tent, and an absence of air in the distal colon and rectum. It 
c:,1n identify the transition zone between dilated and empty 
intestine. 

/\ final but crucial benefit of CT is its ability to detect signs 
of gr·,wity, which may modify the therapeutic management 
ilpproc1ch: 
• degree of colonic distension; 
• <'specially, direct signs of intestinal ischemia in the wall 

of the twisted loop: spontaneous hyperdensity, enhance­
rnf'nt defect after contrast injection v,ith or without 
1·ne11matosis intestinalis (arterial ischemia), or wall thick­
Pning (venous ischemia); 

• indirect signs of intestinal ischemia: free peritoneal fluid 
or mesenteric or portal venous air; 

• mesenteric injury with hyperemia or mesenteric 
hematoma; 

• pneumoperitoneum, signaling perforation of the twisted 
loop. 

Treatment strategy 

Therapeutic strategy depends on the location of the volvu­
lus, clinical presentation and initial paraclinical findings. 
Complicated forms must be quickly diagnosed and brought 
promptly to surgery regardless of location. For complicated 
forms of volvulus, the therapeutic strategy differs depend­
ing on the location of the volvulus and patient condition; 
the medium-term challenge is to limit recurrent episodes of 
volvulus. 

Complicated forms of volvulus 

What is the appropriate gesture? 
Whatever the location of colon volvulus, criteria of clinical 
severity and/or radiological evidence of a colonic necrosis 
or perforation, with or without signs of shock, demand sur­
gical treatment from the outset. After correction of fluid 
and electrolyte deficits, clotting abnormalities, and stabi­
lization of the patient's condition (restoration of vascular 
volume ... ), surgery consists of midline laparotomy with 
resection of the necrotic bowel segment. Whether or not 
to restore intestinal continuity depends on local conditions 
and the patient's hemodynamic status. 

The incidence of colonic necrosis varies depending on 
the series. Thus, in a Turkish series [25], 271 patients (61%) 
had a sigmoid volvulus complicated by colonic necrosis. 
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Fi,:• Jr" A. CT signs of complications due to cecal volvulus: a: 
hL-,, f ,111<,w: "whi!l sign", hollow arrow: pneumatosis intestinalis 
of fl,,, v,dv11lized loop, considered a precursor sign of perforation; b: 
wh't(' arrow: spontaneous hyperdensity corresponding to a mesen­
tr,r k hematoma; c: 1: dilated volvulized loop in an ectopic position, 
r id>n~ 11p into the left subcostal area; star: peri-hepatic free fluid 
incli, ;1t ivP of intestinal ischemia, white arrow: stomach displaced 
po',,., irn ly t,y the volvulized loop. 

Sev, ,, c cornorbidities (chronic obstructive pulmonary dis­
ea:,c·. hypertension, ischemic heart disease, heart failure, 
di,,!Jd(''.,, chronic renal failure, hemiplegia, Parkinsonism), 
th0 presence of shock, prolonged duration of symptoms, and 
cnnd1ined colonic and Heal volvulus were significantly asso­
ci;it,'fl with risk of colonic necrosis. However, no correlation 
w.1•, wnfirmed between patient age and/or prior history of 
sipmoid volvulus and colonic necrosis (6,25,26). 
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Colonic necrosis and peritonitis are the two main risk 
factors for mortality (6,8,27,28]. 

Should intestinal continuity be restored at the 
initial intervention? 
For cecal volvulus, immediate restoration of intestinal con­
tinuity can be performed by a stapled side-to-side ileocolic 
anastomosis, as long as there is no peritoneal contamination 
(29]. 

The strategy differs for sigmoid volvulus. Restoration of 
continuity is controversial even in the absence of peritoneal 
contamination. Indeed, the presence of a dilated and stool­
laden proximal colon increases the risk of postoperative 
anastomotic leak. Some studies have nevertheless argued in 
favor of restoration of continuity in the absence of periton­
eal contamination. In the series of Oren et al. (30], there was 
no significant difference in mortality after Hartmann proce­
dure (22%) versus resection with anastomosis (19%) among 
patients who underwent surgery for complicated volvulus. 

Moreover, the performance of intraoperative colonic 
lavage resulted in a decreased 9% mortality in the segmen­
tal resection group. Caution still seems to be the rule and 
it seems legitimate to encourage colostomy if there are 
adverse local or systemic conditions, or if the surgeon's 
experience in colorectal surgery is limited. 

If sigmoid resection with colostomy is performed, two 
techniques are possible: a Hartmann procedure or a double­
barrel colostomy in the left iliac fossa as described by 
Bouflly-Volkman and Mikulicz-Radecki. The advantage of the 
double-barrel colostomy is that it allows monitoring of the 
downstream colonic segment in the acute phase and allows 
a simpler restoration of continuity as a delayed elective 
procedure. Sigmoid resection at the rectosigmoid junction 
seems to not be effective in preventing further recurrence 
of volvulus, which is why the double-barrel colostomy seems 
to be the ideal gesture when technically feasible. The Hart­
mann procedure should be reserved for cases of low volvulus 
with colonic necrosis extending to the rectosigmoid junction 
making it impossible to bring the distal colonic segment up 
to the skin level. 

Uncomplicated volvulus 

If there are no criteria of gravity, the therapeutic strategy 
for cecal volvulus is different from that for sigmoid volvulus. 

Uncomplicated sigmoid volvulus 
Initial management 
For uncomplicated sigmoid volvulus, colonoscopy is the ini­
tial gesture for both diagnosis and treatment. Endoscopy 
allows one to not only assess the viability of the sigmoid but 
also to achieve detorsion of the volvulus. If colonic necro­
sis is present, the patient undergoes immediate surgery. 
In the absence of colonic necrosis, endoscopy can convert 
an urgent situation into an elective situation. Colonoscopic 
detorsion is a relatively simple, minimally invasive proce­
dure associated with a success rate of 70 to 95% with a 
4% morbidity. However, mortality is not zero and has been 
almost 3% in recent series (27,30,31]. A successful procedure 
results in decompression of gas and evacuation of stool. 

The literature favors flexible endoscopy over rigid 
endoscopy because of its superior diagnostic performance, 
particularly in assessing ischemia and because of its lower 
perforation rate (31]. Indeed rigid sigmoidoscopy can fail to 
diagnose sigmoid volvulus and especially ischemia in up to 
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: 1 r,f c;ises. After endoscopic decompre•:sion, a Faucher 
r,·, Lil t11he is left in place for a variable period from 36 to 
,' / h::tir '.,. 

l h0 favorable impact of colonoscopy is perfectly 
rlt,r,tratcd in Turkey's very large retrospective series 
1 h.11 compiled 952 patients over a period of 46.5 years 
[ :rq. Colonic decompression has evolved from initial use 
,,r h,11i11m enema (1966 ·1968), to rigid sigmoidoscopy 
11 %8 1988), to the introduction of the flexible endoscope 
111 1988, and exclusive use of flexible endoscopic decompres­
:-1• ,11 trom 2003 onward. In the Turkish experience, barium 
011rmc1 resulted in successful decompression in 69% of cases 
but was burdened with a morbidity of 23%, a mortality of 
I', ,ind r,H ly recurrence in 11% of cases. With rigid sigmoi­
' :, , .. npy, thE' authors observed successful decompression, 
11101 bidity, mortality and early recurrence rates of 78%, 
<'·, 11; and 3%, respectively. With the advent of flexible 
cnrloscopy, rates of successful decompression, morbidity, 
mortality and early recurrence were 76%, 2%, 0.3% and 6%, 
1 t·spcctively. 

Rarium enema should no longer be consi'.lered because it 
h,1, been replaced by flexible endoscopy. 

Is there a need for total colonoscopy? 
There oeems to be little place for screening colonoscopy 
rwf"rc surgery, mainly because of its technical difficulty. 
ln<if'('d, bowel preparation is usually not feasible and the 
u,1011 is often extremely long due to the presence of a mega­
u,lon or dolichocolon with angulations that are difficult to 
: , ,wr•roc. Preoperative total colonoscopy should be offered 
only if there is clinical or radiological suspicion of underlying 
11coplasia [32 31]. 

f:11doscopy is therefore limited in most cases to short 
t1,·,:1hlf' colonoscopy performed during endoscopic detor­
:,1<>11, which also rules out neoplastic obstruction the 
r r·, tn,igmoid junction, the other principal entity in the 
diffprential diagnosis. In case of diagnostic uncertainty, a 
vir tu;il colonography can be performed instead of total 
colonoscopy. 

What treatment after endoscopic detorsion? 
Mtn colonoscopic detorsion followed !Jy conservative 
m.1na~cment, the recurrence rate of sigmoid volvulus varies 
f10111 '15% to 71% [27,32-35). This tendency persists in 
rPrently published studies both in France (67% in the expe­
r icnrc of the Saint-Antoine hospital [21]), Turkey (nearly 
L 011t of 3 patients with follow-up exceeding 40years), 
New Zealand (61% at 3 months (36]) or in the Danish reg­
istry with recurrence probability of 63%, 47%, 41% and 
:.'4,\,, respectively at 3, 6, 12 and 24months (37]. In addi­
tion, the mortality after conservative treatment in the 
liltrc1ture varies between 9 and 36% [27,32-35]. In the 
U.i11ish registry, survival was significantly lower after con­
sPr .-;itive treatment [38]. However, these results must 
,,,. qualified since patients considered non-surgical from 
the olMt were significantly older and had a significantly 
higher ASA score (82 vs. 71, P= 0.004; ASA 3 vs. ASA 2, 
/ 1 ~ 0.012). 

In the absence of a randomized study, the current consen­
sus ;,, to perform colonic resection within 2 to 5 days of 
Pmloscopic detorsion after the first episode of sigmoid volvu­
lr I'.,, because of the high risk of recurrence (39]. For example, 
r,nlv 1 n of patients in the study by Halabi et al. had exclu­
' i•;nlv conservative treatment [8]. 

Rf'cently, development of percutaneous endoscopic 
colostomy has been proposed in order to avoid recurrence 
?ft"" rlccompression and several authors have reported 
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its feasibility (40-43]. This minimally invasive technique 
has been performed mainly in elderly patients with severe 
comorbidlty or institutionalized patients [21]. Although 
the reported morbidity and mortality is low, these results 
must be qualified because of the small number of patients 
included. However, percutaneous endoscopic colostomy 
appears as an attractive minimally invasive alternative for 
debilitated patients that does not require general anesthe­
sia. 

What surgical management? 
In the absence of a randomized study, the type of surgical 
treatment remains controversial, although colonic resection 
with restoration of continuity is the standard treatment 
[4,8,44]. 

Whatever the location of the colonic volvulus, several 
alternatives to resection exist such as detorslon without 
resection, colopexy, and colostomy. However, these gestures 
all entail a high risk of recurrence as highlighted in several 
studies in the literature. Thus, the risk of recurrence varied 
from 9% to 44% after detorsion without resection volvulus 
[20,30,45,46] and 20-30% after colopexy [30,44,47]. 

In France, the mortality risk after elective colonic surgery 
is close to 2% with a morbidity between 20 and 30%. Two 
French multicenter studies evaluated the mortality risk fac­
tors. Both studies found the same four risk factors: urgent 
surgery, age> 70years, malnutrition (weight loss> 10% of 
body weight in less than 6 months), and neurological impair­
ment. These factors are included in the score developed 
by the French Association of Surgery (AFC) [48]. Knowledge 
of these risk factors is used to assist practitioners in the 
management of operative risk. 

Several series have reported the results of surgical treat­
ment of colon volvulus but these figures are difficult to 
analyze because of the age of the studies, low numbers and 
heterogeneous procedures. The recent study by Halabi et al. 
[8] compiling 63,749 cases illustrates the evolution of sur­
gical practices in the treatment of colon volvulus. Among 
surgical patients (83%). detorsion without colonic fixation 
was performed In 4% of surgical cases and was associated 
with 8% mortality. Colonic fixation (colopexy) was used in 
3% of cases and was associated with 3% mortality; cecos­
tomy or sigmoid colostomy was used in 3% of cases and was 
associated with a mortality of 13%. Colonic resection was 
the most frequently performed procedure (89% of cases), 
with a mortality of 9% for sigmoid volvulus and 6% for cecal 
volvulus. In 16% of cases, a subtotal colectomy was per­
formed because of either a double volvulus, a volvulus of 
the transverse colon, or extensive colonic ischemia, with a 
15% mortality. The two main risk factors for mortality after 
surgical treatment of sigmoid volvulus were peritonitis and 
colonic necrosis. Outside the emergency setting, other risk 
factors were age> 70years, coagulopathy, cardioresplratory 
disease and renal comorbldlties (8). 

These elevated corn plication rates should be put into per­
spective with other recent publications. Thus, the group of 
the Saint-Antoine hospital [21] had a mortality rate of zero 
and a 6% morbidity in 33 patients who underwent sigmoid 
resection for sigmoid volvulus. 

Finally, the recurrence rate is strongly linked to the type 
of procedure: it can be up to 44% after detorsion alone and 
30% after detorsion with colopexy [8], while it is less than 
10% after colonic resection [21]. This confirms the superior­
ity of resection compared to other surgical techniques. 
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Fxtension of the colonic resection 
1 l"'' "'1' ologic resection of the sigmoid loop is generally 
c,:ff1"iP11t, completed by colorectal anastomosis without 
r;rrd,ili1<1tio11 of the splenic flexure. But an extended 
·, ·, , I inn may be necessary in the case of extension of 
, r,l,111i1 11ccrosis or in the case of associated colonic atony or 
:rw,;.1colon [ '19]. Some authors recommend performance of a 
·,r ,hi 11t,il colectomy in case of associated mega colon because 
nf the high risk of recurrence [13,50,51J. In the experience 
, if MnrrissPy and Deitch [52], the mean rate of recurrence 
.~ft, r 1,,tt rnlonic resection was 37%; it was only 6% when 
n11I•; ,lie ,igmoid was involved vs. B2% if there was asso­
' r.it,·rl rncr,acolon. Such an extensive resection may also be 
11• r"' · .1 ry in c asc of double volvulus [BJ. In all cases, there is 
r", r ,,.,_-d for oncologic resection of the root of the mesentery 
c111rl lyrnph node dissection. 

Which surgical approach? 
I 111 Plrxtive surgical therapy for sigmoid volvulus, a left­
wl,·d M, Burney incision or a Pfannenstiel incision seem to be 
lli,• inc is ions of choice, although a low midline laparotomy 
i<. ,111 ,ilternative. 

'.,_,111 l d;ita are currently available in the literature con­
', r 11111~ the role of laparoscopy. However, the absence of 
ti,.1t 1nn of the sigmoid colon and its excessive length often 
111c1l<r' lnp,noscopic exposure and dissection difficult, and its 
i11t1·1e:,I i, furlher limited since resection with or without 
a11a:,tomosis does not require mobilization of the descending 
( ! J[( 11 I. 

lJ11r· r-ctrospcctive study compared the results of 
1,,p,11oocopy and laparotomy in the management of sigmoid 
vnlvr rlt rs ['i ·q. Morhidity, the rate of anastomotic leakage and 
l,•m.t h of hospital stay were similar between the two groups. 
011lv the rate of recurrent volvulus was higher in the laparo­
,.rnpic grnup (12 vs. 0%). In the US study by Halabi et al. 
! 1::. i,, 1@oscopy was performed in 4% of surgical procedures, 
ti, rt with increasing frequency over the past 3 years, espe­
' i;1lly 111 young patients with low comorbidity scores. In all 
, "" .,, whether involving colopexy, colostomy, or resection, 
th•' nhserved mortality was lower for laparoscopy than 
fnr l,1parotomy (3.0% vs. 3.3% for colopexy, 7 vs. 13% for 
cnlootorny. 5 vs. 7% for right colectomy, 2 vs. 10% for sigmoid 
, n!P, tnrny, 12 vs. 15% for total colectomy). Vie cannot yet 
1 rn-,rnmend the laparoscopic approach for colonic volvulus, 
riu,_· tu the small number of studies. 

Crri11 volv11lus 
Ill , , · ,,t volvulus, colonoscopy is not recommended due to 
i:, low PfflCacy of aboul 30% [29,54J. 

c, ·, ,11 volvulus should be considered a surgical emer­
~rnr y, even when there are no clinical or radiological 
c, 1101 ia of gravity. Treatment consists of midline laparotomy 
w11 t,., 11011-oncological colectomy of the volvulized segment 
t,. ,, .. 11,11,1lly an ileocecal resection) and immediate restora­
t iu11 of crrnlinuity. Depending on the extent of right colon 
ivherni.1, the resection may need to be extended to include 
11"' r h:hl colon. A side-to-side stapled anastomosis seems 
t:J he ideill because it accomodates the lumenal disparity 
Lf,t v:prn the ileum and right colon. 

r r, terr ,ion and colopexy fixation without resection is asso­
' ;,11,-d with a high recurrence rate and significant morbidity 
c111,I 111l11t,1lity; it seems to have no place [BJ. 

I ,1p;i1 oscopy is technically impractical due to bowel 
ulJ,,lr uction, often with significant distension of the 
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Figure 7. Management strategy for colonic volvulus: decisional 
algorithm. 

volvulized loop and proximal intestine; it is not a recom­
mended approach. 

The surgical management of colonic volvulus is summa­
rized in an algorithm (Fig. 7). 

Special cases 

Colonic volvulus and pregnancy 

Colonic volvulus is the first or second leading cause of 
organic bowel obstruction in pregnant women, although very 
few cases have been reported in the literature (about a hun­
dred). Both diagnosis and treatment pose problems that may 
threaten both the maternal and especially the fetal progno­
sis. It typically occurs in a multiparous woman (in 75% of 
cases), and in the 3rd trimester in two-thirds of cases (24J. 
The clinical and laboratory abnormalities are non-specific. 
Maternal and fetal prognosis are both worsened by delay in 
diagnosis that can lead to colonic necrosis in 23% of cases 
[55]. Choice of imaging modalities depends on the term of 
the pregnancy but magnetic resonance imaging may be an 
attractive option [56]. For uncomplicated sigmoid volvulus, 
endoscopic detorsion is recommended but may be ineffec­
tive especially in the third trimester because of the volume 
of the uterus. 

The multidisciplinary strategy will therefore depend on 
the term of pregnancy and the fetal prognosis. In ideal 
circumstances, definitive surgery is recommended after 



Page 531

A-8

, I ,1ldl ,i1 th, but can be performed without significant impact 
1: ''" I he second trimester onward. 

l hP reported rates of maternal and fetal mortality are 
1; , o111d 20· 26% respectively [55]. 

Uncommon types: volvulus of the transverse 
rnlon and splenic flexure 

i '"''·" types of volvulus are extremely rare. They affect 
11 ·1·.1 lv young patients in the second or thfrd decade, pref­
,·, ,,,,11,1lly women ['1). 

1, ,msverse colon volvulus is favored by chronic consti-
1 · 1: inn, resulting in colonic elongation, and by defects in 
' , ··.,,111 r·rir fixation. Volvulus of the splenic flexure is favored 
I,, , l11rn1ic constipation, history of abdominal surgery and 
ti,'° (hilc1iditi syndrome, (interposition of a colonic seg-
111c11t [usually transverse] between the liver and the right 
d1,1phragm). The clinical picture is one of acute colonic 
(,i,·,truction. An episode can resolve spontaneously or can 
,·v,,\v,., with intermittent episodes of obstruction. Diagnosis 
, 111 r.-,ntly relies on abdominopelvic CT. The rarity of volvu­
l 1·. ;it these locations and difficulties in diagnosis often lead 
t" d..\c1ys in management with a high mortality rate of 33% 
r·,.·1. 

i 1w1tment consists of resection, typically an extended 
11 '.ht hc111icolectomy or segmental transverse colectomy, 
\'.'lt Ii pp1·formance of an anastomosis if local conditions and 
1·,,,, ie11t comorbidities permit [4]. 

', 1rnple detorsion has no place since it is associated with 
" •,i"nificant recurrence rate and a high mortality. 

Exceptionally rare: ileosigmoid volvulus 

11, ""i,:111oid volvulus is exceptional, although near endemic 
,,, 11, · "volvulus belt" of Africa, Asia and the Middle 
• ,, ,: Affected patients are usually young men (4th to 
'1\l1<b,1dc) (58]. Three types of ileosigmoid volvulus have 
11° 0 11 described: 
• t vpe I: the ileum wraps around the sigmoid clockwise or 

.1r1ti-clockwise (about 55% of cases); 
• tvrJP II: sigmoid wraps around the ileum clockwise or coun­

t f'fclockwise (about 5% of cases); 
• t vpe Ill: the ileocecal region wraps around the sigmoid 

rl••ss than 5% of cases). 
·r hne are some unclassifiable variants; the rotation is 

, lorl<wisc in about 2/3 of cases [58). 

111c clinical picture is an acute onset of bowel obstruc­
t ;"11, often with systemic toxicity and frequently, there is 
trmtment delay. Indeed, the diagnosis is made in only 20% 
nf , ;1scs ,ind intestinal necrosis of the ileum and/or sig· 
11101d colon is observed in 70% of cases. Diagnosis currently 
r r•i ics on abdominopelvic CT. The therapeutic management 
1,·qu11 cs fluid and electrolyte resuscitation followed by 
our ~c1 y: double resection with or without restoration of 
( onl1nuity depending on the operating findings. Mortality is 
hic:h, reaching 73% in some series [59]. 

Conclusions 

c nlnnir volvulus, the third most common cause of colonic 
, rl ,s\, udion, is a medical and surgical emergency; in Western 
, 01111trics, it usually occurs in the elderly, institutionalized 
p1tient with a neuropsychiatric history, and is often associ­
,1ted with diagnostic and therapeutic delay. Abdominopelvic 

L Perrot et al. 

CT is essential for definitive diagnosis and detection of signs 
of severity. When signs of complications such as necrosis 
or peritonitis are present, immediate surgical treatment 
consists of colonic resection usually without restoration of 
continuity. In the absence of criteria of severity, the thera­
peutic strategy depends on the location of volvulus. 

For cecal volvulus, right colectomy is currently recom· 
mended; the decision for or against immediate restoration 
of continuity depends on the operating findings and the 
patient's general condition (comorbidities, AFC score). 

For uncomplicated sigmoid volvulus, colonoscopy is the 
first-line procedure for both diagnosis and therapy; it allows 
assessment of colon viability and detorsion of the volvulus. 
Staged sigmoid resection is performed within 2 to 5 days of 
endoscopic detorsion. Currently, surgical detorsion without 
resection, colopexy, and/or colostomy are no longer recom­
mended because of the high risk of recurrence and mortality. 
However, the treatment strategy remains controversial for 
high-risk patients; the innovative technique of percutaneous 
endoscopic colostomy could be a minimally invasive alter­
native that reduces not only the risk of recurrence but also 
of mortality. 
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Colonic Atony in Association With Sigmoid 
V olvulus: Its Role in Recurrence of Obstructive Symptoms* 

PRISCILLA R. STROM, MD, H. HARLAN STONE, MD, and TIMOTHY C. FABIAN, MD, Atlanta, Ga 

ABSTRACT: We reviewed a 30-year experience in management of 129 patients with 163 acute 
obstructions due to sigmoid volvulus. Recurrent obstruction of the colon was observed in 47 (or 
45%) of 104 patients who survived their initial obstructive episode: 61% after rectal tube insertion, 
45% after detorsion, 33% after sigmoid plication, and 21 % despite sigmoid colectomy. Subsequent 
barium enema or surgical exploration showed true sigmoid volvulus to be the cause of recurrent 
obstruction in 36 of 47 patients, while atonic bowel, involving the sigmoid alone or more proximal 
colon as well, was responsible for the other 11 recurrent obstructions. Sigmoid excision was 
corrective only if bowel atony was limited to that portion of the colon. Only more extensive 
colectomy, so as to include all flaccid colon, consistently obviated recurrence. Failure to recognize 
functional obstruction accounted for five of the 25 total deaths. 

RECURRENT COLONIC OBSTRUCTION is relatively com­
mon in patients with a documented history of sigmoid 
volvulus. However, when the same symptoms occur 
after .sigmoid colectomy, management becomes 
somewhat perplexing. Under such circumstances, sel­
dom docs any treatment modality provide long-term 
success unless it includes resection of all atonic bowel. 
Otherwise, persistence of this complete or partial func­
tional obstruction leads to progressive inanition, often 
tC'rminatcd by some lethal complication relatively 
spC'ri fir for untreated intestinal obstruction. 

From a 30-year experience (1951 to 1980) in the 
management of 129 patients with 163 acute episodes 
of colon obstruction related to sigmoid volvulus, we 
identified l l instances of atony of the more proximal 
part of the colon. This frequency of 9% appeared to 
warr;int further study and accordingly prompted the 
prc.~cnt review. 

PATIENT MATERIAL 

The 129 patients ranged in age from 5 to 99 years, 
with an average of 63.9 years. There were 98 blacks 
and 31 whites; 94 patients were male and 35, female. 

Management for the final episode of obstruction 
and the corresponding mortality for each method are 
given in Table 1. Whenever tube decompression could 
be accomplished, such was attended by the lowest mor­
tality, ie, 6%. When laparotomy was required, yet via­
ble bowel was discovered, detorsion with or without 

•Read hcfore the Section on Surgery, Southern Medical Association, 75th 
Annual Srientific Assembly, New Orleans, La, Nov 15-18, 1981, 

From the Department or Surgery, Emory University School or Medicine, 
Athrnta. Ga. 

Reprint requests to H. Harlan Stone, MD, Department of Surgery, Emory 
University, (19 Jlutler St SE, Atlanta, GA 80308. 

sigmoidopexy carried a 22% fatality rate. With sig­
moid colectomy, the mortality increased to 33%, being 
more than doubled by the need for an emergency 
resection (nine of 21 or 43% versus three of 15 or 
20%). 

Symptoms of sigmoid volvulus occurred in 47, or 
45%, of the 104 survivors (Table 2). No method of 
prior management was immune to failure. Recurrence 
of volvulus-like obstruction was recorded in 60% after 
sigmoidoscopic tube decompression, in 41 % after 
laparotomy with or without suture fixation of the 
bowel, and in 21 % even after sigmoid colectomy. 

The usual cause of recurrence was a second sigmoid 
volvulus in 36 of the 47 patients (Table 3). In 11 pa­
tients, however, barium enema and/or repeat 
laparotomy confirmed the absence oftorted colon and 
revealed instead an adynamic proximal large bowel. 
Five of the 11 patients without recurrent volvulus had 
previously had sigmoid colectomy. 

In four patients, the entire colon was dilated, patu­
lous, and functionless. In two, only the ascending colon 
appeared to be normal, while in the remaining five the 

TABLE 1. Management of Sigmoid Volvulus 

M11had No. Ditd Marla/it:, 
Slgmoldoscopy with 51 

tube decompression 
s 6% 

t..a3,arotomy with 27 
etorslon only 

7 26% 

La~arotomy with 14 
s gmoldopexy 

2 14% 

La~arotomy with 86 
s gmoldectomy 

12 3S% 

Discovered at 100% 
ncc:ropsy 

Total 129 25 19% 

Strom et al • COLONIC ATONV AND SIGMOID VOLVULUS 933 
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T AIJLE 2. Management end Recurrence of Volvulus-llke Symptoms 

,\1,lhod No. "Rtr:urrtnct'' lntid,nct 

.'-.11;moidoscopy with 48 29 60% 
whe decompression 

l ;p);Hotomy with 20 9 4!1% 
,ff'10r;ion only 

I rlpuotomy \1/ith 12 4 33% 
~,gmoidopexy 

I :1p~rotomy wlrh 24 5 21% 
~igmoidcctomy 

-r ot~I 104 47 45% 

adynamic segment included the descending as well as 
tlw ~i,0 mnicl colon. 

Failure tu appreciate colonic atony as the cause of 
persisting or recurring obstruction accounted for five 
(20%) of the 25 deaths (Table 4). Two patients lan­
guished and eventually died as a result of uncorrected 
colonic obstruction when bowel atony was the only 
identifiable explanation for their condition. In two 
other deaths, laparotomy with detorsion in one and 
both dctorsion and sigmoidopexy in the other did not 
relieve the functional obstruction. Despite a "mechani­
cally npen" colon, as shown by barium enema, both 
patients died of complications of unrelieved obstruc­
tion of the large bowel. The final death, due in part to 
an adynamic colon, was recorded in a patient whose 
volvulus had been relieved by tube decompression, yet 
in whom normal bowel function never returned de­
spite the free flow of barium into and out of the sig­
moid colon. 

Six patients with colonic atony were identified be­
fore discharge from the hospital by failure of the more 
proximal segment to empty on barium enema exami­
nation. The 24-hour postevacuation film consistently 
showed a functional obstruction in each of these cases. 
Accordingly, colectomy was done with resection of all 
obviously atonic bowel. In one patient, this even re­
quired a total abdominal colectomy with reanastomosis 
by ileoproctostomy. There were no episodes of recur­
rent nb~truction in any patient who had excision of 
such delineated adynamic colon. 

In the I 1 patients with colonic atony, the complete­
ness of functional obstruction appeared related to 
length of bowel involved. If only the sigmoid colon was 
flaccid, the obs.truction was always partial. However, 
when the entire left colon was massively dilated and 
f,1ilcd to empty, the resultant functional obstruction 
w;is essentially complete. Despite resection of 

TABLE 3. Cause of Recurrent Volvulue-llke Symptoms 

No. t!ei~ Cal,,nlc 
M,:hr,d of Managem,nt 11Rtcurr1d'' Atony 
·1 ubc decompression 29 28 I 
Dctnrsion only 9 7 2 
Sigmoidopexy 4 8 
Sigmoidectomy 2. 5 

Total 47 86 'ii 

TABLE 4. Persisting Obstructive ia;mptoms Due to Colonic Atony as an 
Underlying euse of Death 

M,thod of Managnn,nt Ditd Colonic Atony 
Tube decompre551on s I 
Decorslon only 7 I 
Sigmoldopexy 2 
Slgmoldectomy 12 2 
Necropsy 

Total 25 5 

adynamic sigmoid colon, atony of the residual large 
bowel was equally obstructive (Figs 1, 2, and 3). 

DISCUSSION 

Chronic constipation is a common malady that can 
have various causes.1·• Hirschsprung's disease, colla­
gen vascular disorders, neuromuscular degenerative 
processes, and various drugs have all been implicated. 
Such are typically found in elderly and in bedridden 
patients, though laxative abuse has also been incrimi­
nated. The large, dilated, and redundant colon seen in 
this patient population comprises a subgroup of 
megacolon disorders. The underlying cause of the 
megacolon and constipation in these patients is un­
known, and it has not been demonstrated which comes 
first-megacolon or constipation. If, however, motility 
of the large bowel is examined by barium enema, effec­
tive peristalsis is found to be almost nonexistent in the 
dilated bowel. Whether absence of motility first pro-

FIGURE 1. DIiated residual colon after sigmoid coleclomy. 
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FIGURE 2. Barium enema showing absence of sigmoid colon and free flow of 
contrast malarial. 

duccs constipation and megacolon or whether it is 
clmmic constipation that precedes dilatation and sub­
.sequent loss of motor tone is uncertain and probably 
moot. The practical problem to be faced is that a colon 
with ab.sent or ineffective peristalsis often produces a 
functional obstruction, which may indeed become 
complete. 

Discussions of this problem in the surgical literature 
usually detail reports of intestinal pseudo-obstruction 
;111d encompass hypomotility disorders for all parts of 
the gastrointestinal tract.'"" Many of these cases are 
also hidden in reports of sigmoid volvulus. Most pa­
pers directed toward the surgical management of sig-

TABLE s. Previous Reports of "Recurrent Volvulus" After Sigmoid Colectomy 

Pntienr.s 
Having Recurrent lnci~11ct of 

YrrJ' Authors R,s,ction Symptoms 11Rtturrtne1" 

1%8 Shepherd" 310 2 0.6% 
1%K ~utcliffe 13 22 5% 
1969 Ponk.t 10 6 17% 
197ti Nemur ct a\1 15 7% 
IY7G Mo~c-~on et a1 11 22 3 14% 
197fi Sharpton & Cheek" 50 5 10% 

1979 Harbrecht & Fry' 2 

Present sedes 24* 5 21% 

~irvivors at risk for recurrence out of 36 who had sigmoid colectomy. 

FIGURE 3. Postevacuatlon film, taken at 24 hours, showing large amount of 
retained barium. 

moid volvulus focus on the controversy over resection 
as opposed to other methods with respect to the inci­
dence of recurrence after each type of treatment.8

•
6 

However, from these reports can be culled specific 
cases of"recurrence ofvolvulus" or at least recurrent 
nonmechanical obstruction of the large bowel after 
complete resection of the sigmoid colon.7•

13 Including 
our series, 20 such cases have been documented in the 
surgical literature (Table 5). It appears that the re­
currence rate for such functional obstruction is ap­
proximately 10%, provided that more proximal 
adynamic bowel has not been excised. 

Experience suggests that patients with sigmoid vol­
vtilus due to colonic atony are only a subset of a larger 
group with various lengths of redundant and 
hypotonic colon. If the patient with sigmoid volvulus 
has sigmoid resection only, whether at emergency ex­
ploration or as a later elective procedure, there is a l 0% 
incidence of recurrent obstructive symptoms. This 
appears to be caused by a functional obstruction 
created by a retained atonic colon with poor or absent 
peristalsis. It is often difficult initially to distinguish 
whether the distal obstruction is due to sigmoid vol­
vulus or instead to a chronic adynamic state. The dif­
ferentiation requires decompression of the bowel with 
a rectal tube so as to eliminate the threat of progression 
to gangrene, followed by a barium enema after four or 
five days of sigmoid deflation. Such a time interval 
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;tliows the colon to recover from the acute effects of 
olisr rnction and thereby to regain its normal motor 
tone. I Jndcr fluoroscopy, the radiologist should look 
cHcfullv for signs of effective peristalsis and, in par­
ticular, should notice the distal limit of such activity. 
Dch\' "f the follow-up abdominal films for 12 to 24 
hours after completion of the contrast study will then 
show any failure of barium to be completely evacuated, 
a, lcar indication of ineffective peristalsis. Such obser­
,·:1l1<ln, can determine whether the patient has an 
.11 on i,· rnlon and, if so, what length of colon is involved. 
\.Vh,.11 <'irctivc surgery is done, all abnormal large 
IJ[Jw('i rnml be resected, regardless of whether con­
fined to the sigmoid colon alone or to more proximal 
segments, often including the entire colon. Only 
through adequate resection can the possibility of re­
c11rrcnt postoperative obstruction be avoided. 

Although such an approach advocates what may be 
consickrcd relatively extensive surgery in an elderly 
population, segmental colectomy or even total colec­
tomv is well tolerated as long as the patient is a rea­
sonahly good surgical risk. There is no doubt that 
opcrat ion is the only choice for those patients who 
suffer frequent recurrences of functional obstruction 

and thus repeated hospital admissions. As long as a 
portion of the ascending colon is retained, resection of 
the remainder of the large bowel seldom leads to 
troublesome diarrhea. Indeed, two or three soft stools 
each day are often considered a blessing for patients 
long plagued by refractory constipation. 
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